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FOREAVORD 


Dibtani lioin older and moic de\ eloped areas, hemmed in by moim- 
tain and desert baniers, conironted with the economic and social prob- 
lems chaiacteiistic oi youth rather than maturity, Oiegon, Washington, 
Idaho, and the mountain counties oi western Montana have devel- 
oped a significant unity — a unity symbolized by the name "'The Pacific 
Noithwest ” In a larger sense both British Columbia and Alaska can 
be included in this region In spite of marked mtraregional diversity, 
the Pacific Northwest has a regional identity which sets it ofT from other 
areas of the United States 

Ihe most potent element, and probably the greatest single unifying 
factor, in the Pacific Northwest is the Columbia River and its tribu- 
taries This vast river system dominated the exploration and settle- 
ment of the region. Traditionally this valley has been the artery by 
which its people have been linked and its products distributed East 
oi the Cascades, economic development is dependent to a very large 
degree upon the liie-giving vv'^aters of the Columbia system Its lower 
leaches provide a navigable waterway which facilitates both intra- 
regional and external commercial contacts The future industrial, agri- 
cultural, and population growth of the region is inextricably bound up 
with the mighty Columbia 

Although marked phvsical diversity characterizes the various parts 
oi the region, sinulaiities in economic activities and problems have 
developed a community of interests which have been sufficiently strong 
to overcome the physical obstacles to regional unity The resource pat- 
tern is regional in character Forests, minerals, migratory fish, and agri- 
cultural and grazing land are regional resources, and regional action 
IS essential to their eflective management. Their utilization is regional 
in scope A\hth 40 per cent of the potential water power of the United 
States within a radius of 500 miles, vast industrial possibilities are 
offered, which, if developed, will further unify the region Flood con- 
trol, water supply, and transportation and marketing are problems 
which concern all parts of the Region and demand regional co-opera- 
tion for their solution Hence, m spite of local differences, a striking 
homogeneity exists, a homogeneity stimulated by economic relation- 
ships and similar cultural standards and ideals 

Compared with many other parts of the United States, the Pacific 
Nortliwest is m a pioneer stage of development Its economy is based 
largely upon resource exploitation, with most of the raw materials 
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lORLWORD 


pioccssccl clscuhcic Apj)H)X!niatc]\ qo per cent of its niipons au 
inaiudacturecl goods Hence, it is au important market lor Eastei n 
pi'oduceis 1 Ik‘ population is small Although the Region coinpiises 
one-tenth oi the land aiea ol the couniix, it contains barely per cent 
oi the ])eople — a total considei abh lowei than its rcsouices isairant 
At, iresent onh 5 per cent ol the aiea is in pioductne ciops, with the 
SLicccss ol agiiculture lesulling horn carelul crop speciali/ation Most 
ol the hum surplus must be maiketed outside the Region Ihiough 
scientific leclamation, it ma\ be possible to increase the cropped aua 
b\ 50 per cent, jiart oi the Region, howe\er, will aiwa\s be restricted 
b\ rugged rebel, infeiioi soils, inadec|uate water supply, and remote- 
ness ironi laigc markets 

Of pai amount importance in the national econoim are the North- 
t\est forests, which cc)\er ^8 per cent of the total area These contain 
neaily two-thirds oi the lemaining saw timber in the country and 
suppl) onc-hali of the nation’s softwoods The present rate of deple- 
tion raises problems ol management that are of vital concern both to 
the nation and the region. 

The NoitliTvest, including Alaska, proMcles 20 per cent oi the total 
\alue oi United States fisheries Sustained )ield for the future, espe- 
cially oi salmon and halibut, calls for regional, national, and interna- 
tional co-operation 

A wnde \aiiety oi mineral resources occurs in the Northwest, but, to 
date, except for coal, cement rock, and certain metals, little use has 
been made of them. Development oi the mineral resources is ailected 
by com})arati\ely small demand, distance from markets, high freight 
lates, and limited local industriali/ation Improved technolog) in min- 
eial extraction and metalhngical processes, increasing demands for 
lighter structuial metals such as aluminum and magnesium, and low'- 
cost h)droelectiic power aie now stimulating production. 

The youthiulness of this Pacific Realm is shown by the statistics 
of manulacture In the northeastern part of the United States the \alue 
ol manufactured goods per capita is I295, in comparison to II139 in 
the Pacific Northwest. In the processing of timber and food products, 
the per capita regional output exceeds that of the nation by a con- 
siderable margin, but in highly skilled manufactures the regional out- 
put IS quite small Heie again new hydroelectric plants and other fac- 
tors point to a considerable industrial expansion 

John B Appleton 
Acting Director 
Northwest Regional Council 
Portland, Oregon 



PREFACE 


This book, The Pacific No'itJnvest, is the first comprehensive study 
oi the resources of the region which concerns itself with the geographic 
bases intohed It represents the co-operative efforts of thirtv authors, 
all specialists in their respective fields They arc mainly drawn from 
universities, colleges, and technical departments of various federal 
services in the Northwest. 

The organization of the book is based on the assumption that a 
knowledge of the physical characteristics and natural resources is 
fundamental to an accurate understanding of the economic jiattern and 
of the problems confronting the Region Throughout the book, re- 
gional relationships are stressed and economic, social, human, and 
physical factors are carefully integrated 

In addition to utilizing the published and unpublished research of 
many individuals and agencies, the book incorporates the results of 
many nevv” investigations based upon field studies necessarv to fill the 
gaps in regional information and to bring existing maieiials up to 
date One of the most significant feaures of the ])()ok is the Land 
Form Map drawn by the cartographer, Dr Erwin Rais/, alter a field 
survey made during the summer of 1910 

Otis AV Fri t ai \n 
Howard 11 M vin in 

Novernher i, ip^i 
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did nuich to bring this co-opcrati\c project to a success! til conclusion 

The Editorial Coniniittee wishes to acknotv ledge the active assistance 
oi numerous agencies, oiganizations, and private individuals in secur- 
ing the data and ilhistiatue material Especiallv noiewoitln assistance 
was given bv the National Resources Planning Boaid oi Poitland, 
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CHAPTER 1 


INDIAN LIFE OF THE PACIFIC NORTH^VEST 
By Erna Gunther 

Since we live in a civilization where great adaptations to environ- 
ment ha\e been made, it is enlightening to study simple cultures 
where the relationship is more direct In the area defined here as a 
modern economic unit, there were two mam streams of Indian cultural 
development, one on the Coast and one in the Plateau region To 
describe these patterns of hie, it is necessary to throw them in relief 
against the picture of American Indian culture as a whole, so that their 
distincti\ e traits may be appreciated. 

The American Indian belongs to the Mongoloid race and came into 
America from Asia about 15,000 years ago In North America he devel- 
oped possibly ten distinctive cultures as well as a number of diversified 
physical t\pcs Archeology has shown that neither the cultures nor the 
physical types were static Changes have been more rapid m the last 
three centuries, in keeping with the general acceleration oi cultural 
change Some of these developments took place before any European 
influence brought them about, but, in the area under consideration, it 
is probably safe to say that the greatest changes have occurred since 
the late eighteenth century. 

Culture History 

When Europeans discovered America, the Indians had developed a 
high type of political organization cast of the Great Lakes, adobe 
architecture and agriculture with irrigation in the Southwest, and a 
seminomadic life in the Great Plains Their only domesticated animal 
was the dog. They used the bow and arrow intcnsi\cl), and practiced 
the weaving of cloth and making of pottery more or less in those areas 
where agriculture was also carried on Into this picture the Spaniards 
introduced the horse and Christianity, the horse being much more 
widely adopted. The people of the Great Plains had both an cmiron- 
ment and a culture into which the horse could easily be adapted Thev 
gradually became more nomadic, discarded agriculture and earth 
lodges to live in tipis, hunt buffalo, and spend much time decorating 
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llu*n tloihini' and t}u*n hoist n appinus ith panit heads and 

Inatlu'is, in an stxlcs wliost hcaim is iui^liniud ilnoui«li motioii 

It IS this than^c'd ciiliuu oi du hiu t‘iL;hucnih ({iniin ihiU ^ladu- 
alh ino\c.*d wcstwaid and ptiunaitd ilit cash in poiiion ol tin* aii<i 
iu‘U‘ undc‘1 dis( ussion \\ hnn ioda\ ilu* \akiina. \t/ Id'Kt and I ina- 
tiila parade in then <>loiious in^alia (lux au* exhibiting a xtix supci- 
lic lal and u*t cni loi in oi iluai tnhuu iioiniiu ilatlu ad and knit nai 
to the castein slopes oi the (.ascades in W ashnii'ton and Oiei^on most 
tubes haxe been aiiceted b\ thedianiaiit and coloitul tnhiiR iioni the 
East Onh in souihein Oregon, the Klainatln stiotn^K niiiiuaut'd b\ 
Caliiornia cultures, did not succumb to this inxasion oi spcciaculai 
ideas 

In the coastal strip oi the Noithwest, bailed b\ the Castatic lan^e 
irom the cultuial de\elo])meiu associated with the horse, cuhuie also 
cpiickened its })ace in the late ei^^hteenth centinx The Spaniauis, the 
Russians, the English, and later the Ameiuans xisued these shores, 
asking lor turs which iormcih had no great xalue to the Indians, and 
giMiig in return goods that greath stimulated trade throughout the 
area. Lile in this region was a compel itixe one based on the accjuisition 
ol wealth When these new sources ol wealth a})peared, emphasis on 
the possession of goods was intensified Axith a ra})icl dexclopmeiu oi a 
system of social ranking, as exemplified the potlatch 

Since without these outside stimuli the Pacific Northwest Indian 
cultures would not ha\e presented the jucture known to students 
today, it seems advisable to review briefly the history ol this area. 

Territory and Dwellings^ 

West of the Rocky Mountains the country \arics from scmiarid 
plateaus to fiord-like inlets, gumg thousands of miles oi shoic line 
The Coast Range rises directly from some ol these waterways, ioiming 
an almost impenetrable barrier for the coast tubes Their onlx inter- 
course with interior tribes was through the mountain passes, xvhich m 
many instances have become the highways of today Penetrating these 
mountains are also two great rivers, the Fraser and the Columbia The 

1 Appended to this paper is a list of the principal tubes of the aiea uich then 
location and the language famih to which each belongs In the hiief space allotted 
it has not been possible to discuss the linguistic affiliations of all these tiilics, but it 
should be apparent horn this list that manx languages aic icpiesciued in the aiea 
Each of these languages constitutes a totally diflcrent txpc of speech not mutuallx 
intelligible and in many instances lepicscntcd bx manx dialects The linguistic dixci- 
sity on the Pacific coast is a vei\ stnking phenomenon, fic([ucnilv tubes not moic 
than txventy-five miles apait speak languages that differ as much as English and 
Chinese 
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coastal aspect of Thompson and Lillooct culture on the Fraser River, 
'as compared with other tribes equally lar from the coast but not on 
the river, shows clcarl\ the effect of this route of travel That the 
Columbia was undoubtedly a great highway is revealed by the t>pe of 
archeological finds common along the river Scattered finds indicating 
temporal y camps and the few places ivhere successive la)ers would 
point to continuous occupation have led to the belief that this region 
as well as a large part of eastern Oregon held only a shifting population. 
In northeastei n W’^ashington and northern Idaho the people were more 
stable, the Colville, Kahspel, Coeur d’Alene, and Pend d’Oreille mi- 
grated only seasonally as the search for food indicated 

Along the coast there were the following considerations m choosing 
a village site, protection from marauders (raiding for sla\es was a wide- 
spread diversion), access to a good canoe beach, availability of fresh 
water, nearness of ffshing grounds Where all these conditions could be 
obtained a permanent winter village was built This consisted of a num- 
bei of large wooden plank houses, each sheltering two to ten families. 
Such quarters were used for winter \illages, but, when the rams were 
over and fish runs began, these Indians left their villages and m family 
groups went to summer camps for fishing and berry picking No village 
can in a short time assume a greater aspect of dilapidation and deser- 
tion than a coast Indian settlement The first traveler to note this was 
Captain Vancouver, who wrote m his diary m 1792 on passing the 
sandspit at Dungeness, Washington, that he had seen a deserted Indian 
\ illage and it looked as though some time ago an epidemic might have 
carried away all the inhabitants But in reality the inhabitants were 
just a few miles back of the coast on the Dungeness River for a 
salmon run 

The summer base camp consists of a cattail mat tent, rectangular, 
gabled, and just large enough to accommodate one family for sleeping. 
Brief trips were made with just enough mats for a lean-to, or travelers 
depended on a windbreak of cedar boughs. 

In the Plateau area there was greater di\ersity m dwellings Village 
sites were onl) semipermanent, but in winter headquarters were lo- 
cated by preference on protected southern exposures near water and 
wood and in summer sites were chosen favorable for taking salmon at 
the rapids of the Columbia and its tributaries. The earth lodge was 
probably an old form of dwelling, as was the house co\ered with tule 
mats. Intrusive from the east is the tipi, the conical tent familiar m the 
Great Plains, coming into the Plateau from the vvTst is the plank 
house, which is known only along the two rivers mentioned earlier On 



6 


INDIAN LIFE OF FHE PACIFIC NOR l HWEST 


the Fraser it ascended to the Lower Lillooet and on tlie C.()luiiil)ia as 
far east as the Nez Perce. The earth lodges were o\er a |)ii which 

might be circidar or square and have a |,))ramidal or a fiat roof. This 
dwelling was especially used by the southern British Columbia tribes. 

The mat-covered house, rectangtdar witli rounded etuis, liad a tvidc 



Fig. 1. Indians fishing at Celilo Falls. (^Courtesy Seattle Times.) 

distribution in the eastern part of this area, although today, when these 
tribes move into so-called native houses in contrast to the frame houses 
they ordinarily live in, they use the tipi, another example of the Plains 
penetration that just preceded the European. 

This very brief survey of dwellings should not be ended without once 
more mentioning the plank houses of the northern coastal area. Aside 
from the great adobe dwellings of the Southwest, they were the most 
remarkable architectural feat of the Indians north of Mexico. The 
placement of the roof beams 6o feet long and 2 or 3 feet in diameter 
without any machinery was a real engineering feat. Artistically, the 
great killer whales and thunder birds painted in red and black across a 
house, perhaps 30 to 40 feet broad and 15 to 20 feet high, are a 
sight to be remembered. In addition to this, the Haida incorporated 
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the totem pole into the house front by making the entrance through 
the pole It IS unlortunate that the weather in this region is not so 
kind to these materials as in the Southwest and that the glories ol this 
unique architecture are no longer here for us to admire. 

Economic Life 

The Pacific Northwest is the most extensive region in North America 
to support a well-developed culture without agriculture The dense 
forests of the coast and the semiarid plateau of the interior might be 
considered severe drawbacks to such a venture, but the precedent of 
agriculture in the semiarid Southwest show’^s that environmental 
handicaps can be o\crcome No other fishing, hunting, and gathering 
area in North America provides its inhabitants with such a bountiful 
supply of easily a\ailable foods, and a study, especially of the Coast 
economy, shows that the people took ample advantage of their oppor- 
tunities The food problem m all primitive types of life is to find a 
way to preser\e the o\ersupply of one season to use in the period of 
scarcity, and the obtaining and preparing of food stores dominate the 
annual economic cycle. 

In spite of the differences of emironment the entire Northwest was 
bound together by the extensne use of fish Salmon runs occur in all 
streams in the Pacific slope The difference in the food habits of the 
coast and the interior people was the proportion of fish to meat Both 
groups used salmon, hunted, and gathered \egctable foods On the coast 
the Nootka, Haida, and Makah augmented their fish with seal, whale, 
and porpoise The tribes along the Columbia used sturgeon; those of 
the interior proper used deer, antelope, and rabbits, the people with 
access to the Olympics hunted elk And everywhere there was no bag 
limit on birds. 

To return to fishing, for that was the basic food supply, fishing 
grounds belonged to families or to individuals who were the heads of 
families. On the coast a wealthy and generous person when he was not 
using his fishing place often allowed poor people who had no fishing 
rights to use his station Fishing was done by men and imohed the 
damming of streams, construction of weirs and traps behind which the 
fish were speared, and on the great rivers like the Fraser and Columbia 
spearing salmon at the falls In the gentler streams a variety of dip and 
drag nets were used During the heavy runs a family would camp close 
to the stream and the women cleaned and dried the fish for storage 
Fish was sim-dncd or smoked according to weather and choice Alder 
wood was preferred for smoking. 
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Huntino, of coiusc, ^\as aKo done i)\ men, the \\oiiHn sonutimeN 
going to a base camp to bine hei anddn ihenuat lH({miiil\ hunting 
trips weie combined 'tMth ben\ ])uking 1 1 lu Lli bei nes \s c u the ia- 
\onte dned iiLiit in this whole aua Indian iaimlu s iookc d ton\aui to 
a bein-puking tiip with the same c'xpettation that wc tUituip<ue a 
\acaUon jaiint. In August the \akima lan still be loiiiid in tipi (amps 
on the slopes ol Mount Adams Although an ottasionai automobile 
reminds us that we aie in the ippis, the hoise and the spiing wagon 
aie also \ei\ prominent 

Spiouts in the eaih spiing, bulbs such as camas, among the Klamath, 
w’ater-lih seeds, and in eastern Washington and Idcdio the bittcuoot 
make up the \egetablc loods in common use lo this the coastal tubes 
added the use oi shellfish, especialh clams in Puget Sound and the 
inland passage northward 

On the coast the greatest economic actnitc took place liom Apiil to 
No\ ember, and this concentiation oi elloit allowed a t\imci season of 
leisure, wnth assuiancc that theie was sullicieiit iood stoied foi a com- 
fortable existence A surplus supph ol food \vas a great social asset 
and, before the expansion of wealth through trade goods, the suipltis 
was used in potlatchcs or ceremonial feasts. 

Political and Social Life 

To a discussion of tribal tcrritoiics on the Pacific slope we too Ire- 
cjtiently bring our own ideas of primitive political oiganization and 
distort the true pattern The atomistic nattiie of political organi/ation 
is brought out in this statement of Kroeber’s “F'rom Alaska to Cali- 
fornia there does not appear to have been a group that could he desig- 
nated as a political unit, other than what it is usual to call the village, 
that IS, the settlement on one spot Then how can the areas outlined 
on the map wdth tribal names be explainccP 

In an analysis of Plateau culture Ray answers the question as follows 

The answer is partly historical, partly theoretical Eailv settlers, 
traders, missionaries, and government officials carried with them irom 
the east the notion that all Indian groups were of necessity organized 
along tribal lines. Upon learning a village name from a native the 
whites immediately and indiscriminately applied it to all Indians ol the 
vicinity. The term Sanpoil, for example, is a French corruption of the 
native name (snpui lux^) of the people who lived in a single village 
(npui lux^) located at the mouth of the Sanpoil river . In other 

2 A L Kioeber, “Tribes of the Pacific Coast of North Amciica, ’ P)oceedings of the 
Nineteenth International Congress of Americanists, p 396, 1917 
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cases a name of English or French derivation was applied arbitrarily, 
such as Cohille, Columbia, and Thompson^ 

Often the Indians themselves do not recogni/c the tribal names in 
use b) the whites. Furthermore, b) reviewing again the tvpe of econ- 
oni) prevalent throughout the area this lack of political unity can be 
understood A hunting, fishing, and gathering people need a greater 
area for their subsistence than an agricultural group Also they do not 
use most of their country the greater part of each )ear, but every part 
of it has some place in their annual subsistence cvcle one place for 
fishing, another for hunting deer, a long sandspit for ducks, a moun- 
tain trail to berry fields With a large part of the so-called tribal terri- 
tory used so seldom it is not surprising that the ethnographer frecpiently 
gets some slight overlaj^ping in the statements of two adjoining tribes 
This might in the old da)s hav'e given rise to disputes, but usually 
they had more important issues at stake 

The unit of political organization therefore is the village, a state- 
ment that applies equally in the entire area A number of villages 
occupying contiguous terntoiy share man) culture traits, including the 
language they speak Thev trade together, intermarry, come to each 
other’s ceremonies, in case of stress possibly even unite against a com- 
mon enemy, but the) arc just as likely to turn on each other Their 
relationship is m a constant state of flux Consequcntlv a moic accurate 
way of recording the location ol Pacific Northwest tribes would be to 
mark each village. New villages were often settled by people who left 
an old village because of quaircls 

The leader m a Coast village was usually the wealthiest man in the 
group who also had some qualities of leadeiship FI is son did not neces- 
sarily become tlie leader after his lather’s death unless he also possessed 
the wealth and the abilit), but, since he was definitely trained for his 
position, that succession was the usual one 

Individuals on being asked their affiliations customarily name the 
village ill which they were reared This generally means in many 
Coastal tribes that this person’s father was also born in that village or, 
anthropologically speaking, the custom of patrilocal residence prev ails. 
Marriages were arranged by families, and alliances were sought where 
political and social advantage could be gained Among the northern 
Coastal tribes, the clan, a kinship group where descent was reckoned 
through the mother, controlled also inheritance and marriage 

^Veine F Rav, “Cultuial Relations m the Plateau of Nouhwestcin America,” 
Publications of the Fiedeitck Jlebb Hodge Anniveisarv Publication Fund, Vol III, 
P 9 . 1939 
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The detailed structure of societ) cannot be gi\cn in this brief space 
but a short discussion of social ideals ma) cJaiily the picture Among 
Coastal tribes was a strong sense of caste, strongl) developed in the 
north and gradually diminishing southward In each group there was 
an upper class, common people, and slaves. The upper class was finely 
graded w ithin itself so that in reality each person was in a rank of his 
own This grading was largely based on w^ealth, not actually possessed 
but accumulated and given away to the glory of the family name Part 
of this property consisted of slaves, either poor people within the 
tribe or captives taken in raids. The Plateau people were very unsym- 
pathetic to this class system, and also frowned on slavery, stress on 
wealth, and war Among the Sahaptm-speaking Plateau groups some of 
the Plains system of war honors gained footing in the nineteenth cen- 
tury, but with this exception all men vv^ere regarded free and equal 
Where the social ideas of the Coast ascended the Columbia and Fraser, 
slaves were found among the IVishram and Lillooet and Thompson 

The social system of the Coast was based on the possession and dis- 
tribution of surplus goods or wealth in the form of an investment. 
The potlatch system developed here, in fact, is one of the best-paying 
investment systems ever devised. The basis of it is the desire to elevate 
the family in the social scale of the tribe, and although one individual 
gives the potlatch the whole family profits b) reflected glory A potlatch 
is a great feast to which guests are invited from many tribes and during 
which the host gives all the leading guests such presents as canoes, 
slaves, food, and in more recent years commercial blankets Each guest 
ill receiving these gifts obligates himself to give the donor a gift that 
is larger by 50 to 100 per cent The relative status of host and guest 
is reflected m the size of the gift, the host giving only to such guests 
as are certain to fulfill their obligations, m other words, a guest’s credit 
must be good If contact with white peoples had not disrupted this sys- 
tem, It would have been interesting to see how long it could have with- 
stood the lack of balance created through the accumulation of wealth 
in the hands of a few^ families 

This system prevailed especially in the northern part of the Coastal 
area, and to a lesser degree south to the mouth of the Columbia In the 
interior, it was not observed and in consequence the social system was 
less complicated or definitive. 

Ceremonial and Religious Life 

On the Coast, as in the interior, the quest for an individual guardian 
spirit was the basis of religious life. But in that area on the Coast, where 
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the stcicl sociciN and tin aitciulaiit c eUMiionials ol tlu poilauh cionu- 
nated, tlic guai dian-spiul coiucpi ^^as kss j)iopniU“n! Ihioiiuhoiu 
the ie,t>ion, except aiiioni; the Plains-inliiic nc cal kiiiciiai. 1 laihead 
Bannock, and \\c‘stci 11 Shoshone ccic .nonicd hie was at its he ii;hi in the 
w Intel w ith the w intci Ic sti\ cd ol the C oast and the spn n datiee s ol the 
Plateau as the leaelint> leatines 1 hese eeiemonials iiuohe dancing, 
gambling, and nuich intei tubed \isiting 

i he seciet socieix pieMonsh incntioned \\as d doniiiunt leictoi in 
tile ceieinonial hie on tiie Coast, centeiing among the kweikintl 1 his 
sociel\ was oiteii called tlie lalse powei bceanse it did not deu\e its 
SLipei natin al stiength liom a legitimate spn it e[iiest In its initiation 
iitiial the noMce was sipiposedh killed and lestoied to hie, and m 
Older to maintain this illtision the iininitiated weie kept at a pioper 
distance, and tlie iites were earned on laigeh tiiidei the eo\ei ol 
darkness Membership 'teas again tied up with the establishment ol 
social piestige, the \onngei a child was inducted, the gi eater tlie cieclit 
to Its iamiiy 

In conclusion the follow ing majoi pcjints should be u iterated 

1 The aiea defined heic includes two mam sti earns of Indian culiuies, 
the Coast and the Plateau 

2 Although the eiiMionment diileis consideiabh, both cultuies aie a 
hunting and fishing t\pe with fishing pi edominating e\ce}>t m the cMstein- 
most part, bewond the wateished ol the Columbia 

3 The social hie of the Coast is dominated b) social class and wealth, 
the Plateau is essentially democratic with a slight infiltration of the wai 
complex of the IMains 

4 The basic leligious concept is the giuidian-spiiit quest, (nerlaid on 
the Coast b\ the secret societc 

5 Eccn beioie white ci\ih/ation disiupted Indian life, these cultuies 
w^eie not static but undenvent appreciable changes through contacts wath 
one another 


TABLE 1 


Gazetteer or Principal Tribes or the Pacitig Northwest 


Tribe 


Location 


Bannock 
Bella Coola 
Cayuse 
Chehahs 
Chinook 

Coeur d’Alene 

Comox 

Coos 

Cowichan 


Southern Idaho 

Dean Channel, British Columbia 
Northeastern Oregon 
Grays Harbor 

Pacific coast of Washington, mouth of the 
Columbia 

Border of Idaho and Washington 
Northeastern Vancouver Island 
Southwestern Oregon 
Southern Vancouver Island 


Language 
Shoshone 
Coast Salish 
Sahaptm 
Coast Salish 

Chinook 
Interior Salish 
Coast Salish 
Oregon Penutian 
Coast Salish 
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Tribe 

Duu amish 

Flathead 

Haida 

Kalapu\a 

Kalispei 

Klallam 

Klamath 

Klickitat 

Kutenai 

Kwakiutl 

Lillooet 

Lower Chinook 

Lower Cowlitz 

Lummi 

Makah 

Molala 

Nespelem 

Ncz Perce 

Nisqually 

Nootka 

Northern Paiute 
Okanagon 

Palus 

Pend d’ Oreille 

Puyallup 

Quileute 

Qumault 

Sanpoil 

Shuswap 

Skagit 

Snohomish 

Snuqualmi 

Spokan 

Squamish 

Swmomish 

Tcnino 

Tillamook 

Tlingit 

Tsimshian 

Umatilla 

Umpqwa 

Upper Cowlitz 

Wasco 

Wcnatchi 

Western Shoshone 

Wishram 

Yakima 


TABLE 1 {ConUnutd) 

Location 

Puget Sound 
Western IMontana 
Queen Charlotte Island 
Northv\est Oregon 
Northeastern Washington 
North shore, Olympic Peninsula 
Southeastern Oregon 
South-central Washington 
Western Montana 
North Vancouver Island 
Fraser River 

Pacific coast of Washington, mouth of the 
Columbia 

Lower Valley, Cowlitz River 

Northwestern Washington 

Northwestern Washington 

North-central Oregon 

Big Bend of the Columbia River 

Border of Idaho, Oregon, and Washington 

Southern Puget Sound 

West coast of Vancouver Island 

Southeastern Oregon 

North-central Washington and south-central 
British Columbia 
Eastern Oregon 

Border of Idaho and Washington 

Southern Puget Sound 

Northwestern Washington 

Pacific Coast, Washington 

Big Bend of Columbia River, Washington 

Fraser River 

Skagit River, Washington 
Puget Sound 
Puget Sound 
Eastern Washington 
Southwestern British Columbia 
Puget Sound 
North-central Oregon 
Northwestern Oregon 
Southeastern Alaska 
Northw^estern British Columbia 
Northeastern Oregon 
Lower, southwest coast of Oregon 
Upper, Umpqwa River 
Upper Valley Cowlitz River 
North-central Oregon 
North-central Washington 
Southern Idaho 
South-central Washington 
Central Washington 


Language 
Coast Salish 
Interior Salish 
Haida 

Oregon Penutian 
Interior Salish 
Coast Salish 
Sahaptm 
Sahaptm 
Kutenai 
Wakashan 
Interioi Salish 

Chinook 
Lower Salish 
Upper Sahaptm 
Coast Salish 
Wakashan 
Sahaptm 
Intel lor Salish 
Sahaptm 
Coast Salish 
Coast Salish 
Uto-Aztekan 

Interior Salish 
Sahaptm 
Interior Salish 
Coast Salish 
Chemakuan 
Coast Salish 
Interior Salish 
Interior Salish 
Coast Salish 
Coast Salish 
Coast Salish 
Interior Salish 
Coast Salish 
Coast Salish 
Sahaptm 
Coast Salish 
Tlingit 
Tsimshian 
Sahaptm 
Oregon Penutian 
Athapascan 
Sahaptm 
Chinook 
Interior Salish 
Shoshone 
Chinook 
Sahaptm 



CHAPTER 2 


EXPLORATIONS, POLITIC VL ADJUSTMEN i S, AND 
SETTLEMENT 

B) C S IvlNC.SlON 

The earl) histon of the Pacific Northwest is closeh related to the 
histones ol other countries and other peoples lo undeistand its back- 
grounds main relerences must be made to the explorations, settlements, 
and teiritoiial claims made along the western coast ol Nonh Amenca 
b\ the Spanish and the Russians, and to the still moie impoitant \\ork 
of the British and Americans, who, in addition to coastal exploration, 
de\clo})ed an econom\ adapted to the natuial resouues oi the region, 
established permanent settlements, linked the northwestern coast to the 
eastern seaboard b} exploring the continental intenor, and determined 
Its national relations as w'eli as its political and social institutions. 

The First Explorers 

Among the habitable areas of North America the Pacific Northwest 
W’'as the last to be cxjdored It is on the w^est side of the triangular con- 
tinental land mass far aw'a\ horn the Atlantic shore wTcre the first 
Euro])can settlements wxre made. Bctw^ccn these settlements and the 
Pacific Northwest was a vast region, three thousand miles wude, wuth 
immense mountain ranges and broad forests, the exploiation of whicli 
required the greater part of tw^o centuries A period of 186 }ears stands 
between the Jamestown settlement in 1607 and the year 1793, wTen 
Alexander Mackenzie reached the Pacific — the first European to cross 
the continent in the zone of its greatest width. Howwer, there arc otlier 
and easier approaches Early in the sixteenth century the Spaniards 
were in the Pacific in the most advantageous position to carry the w^ork 
of exploration and occupation up the coast and into the region of the 
Northwest Why they did not explore and occupy this area may be 
explained by a complex of reasons — its remoteness and apparent lack 
of those materials that appealed to Spanish exploitation mothes, 
financial difficulties, governmental restriction on Pacific trade, colonial 
satiation, and matters of national policy growing out of European con- 
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ditions. Ne\ertheless, in two periods separated by nearly two hundred 
^ears Spanish enterprise made remarkable progress 

The first period was in the sixteenth century After Balboa disco\- 
ered the Pacific in 1513 and Cortes conqueicd the Aztecs, the work oi 
exploring both the northern interior and the west coast went on apace. 
Between 1533 and 1543 Jiminez discovered the peninsula of southern 
California, Ulloa explored the Gulf of California and the greater 
part oi the west coast of the peninsula, Cabrillo and Ferrelo explored 
the coast as far as southern Oregon, and the Coronado expedition 
reached the great canyons of the Colorado and traversed the vast plains 
east of the mountains. Then, with the Spanish occupation of the 
Philippine Islands, which occurred about twenty years later, there 
came a new incentive for west coast exploration In 1565 Urdaneta 
proved that the steady winds north of the fortieth parallel furnished 
the best passage for ships returning from Manila, and this course was 
followed thereafter on eastward voyages In addition, the California 
coast was explored and the port of Monterey, discovered by Viscamo in 
1602-1603, was recommended as a stopping place for refitting and 
supplying the ships 

But no port of California was established, and the colonial admin- 
istration seemed to have virtually forgotten the upper California 
region for nearly two hundred years Then Spanish interest was re- 
awakened by accounts of the settlements of Russian hunters and traders 
along the islands of the Bering Sea and on the American mainland in 
the wake of the \ovages of Bering and Tchirikov. Apprehensions were 
entertained that the Russians intended to extend their sphere of in- 
fluence southward along the western coast of the continent and thus 
into an area claimed by Spam. Upper California had been too long 
neglected and its occupation was begun by the establishment of mis- 
sions and presidios. Ships were dispatched to the north for the double 
purpose of exploring the coast and discovering evidences of Russian 
advances. In 1774 Juan Perez discovered Nootka Sound and reached 
latitude 55 degrees, but he found no trace of Russian settlements. 

In the following year Hcceta and Quadra continued the work of 
Perez, and in that year Europeans first set foot on the soil of the 
Northwest. On July 14, 1775, a party from the Spanish ship, Santiago, 
under the command of Naval Lieutenant Don Bruno Heceta, landed 
at Point Grenvulle, 30 miles north of Grays Harbor in 47 degrees and 
20 minutes north latitude This was the year of the battles of Lexington 
and Bunker Hill English settlements had been in existence along the 
Atlantic coast for 168 years, and during that time had grown into 13 
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colonies containini^ t-wo and one-hali million people and extending 
all the A\a\ iioni Mcune to Caoigia 

Dining ihe next t\\ent\-fi\e \eais the hole coast was cau'fulh 
ex])ioU‘d and ina[)ped, main \essels came* to tiadi luioptan goods 
lor luis, and, in one shaip clash o( intei nat lonal inuiesis a dillieuhe 
aiose which lu ai l\ diagged Cneat ih itain and Spain into uai i hn was 
tlie Xooika contro\eis\, and altc’i the* dilticult\ ^\as settled the Spanish 
withdiew (loin iheNoithwest coast 

A settlement was made 1)\ the Spainaicls at Xootka in i7S()-i7()o and 
a tcmporaiw seLtle'inent in i 7 c )2 at Xe'ah Ikn on the south side oi Juan 
de Fuca Stiait I'he excellent woik ol the Spaniaids in exploiing the 
Vancoiner Island legion at this time should be lecogni/ed. 

The Afaritime Fur Trade 

The English also came at this time The fast of their expeditions was 
that ol Captain Cook, whose thud ollicial \o\age to the Pacific hi ought 
him to the Xorthwesi coast in i77(S Fie refitted his ships in Xootka 
Sound, and liom that point skirted the outer coast to the Aiciic After 
Cook’s death and more exjiloiations in the north, the expedition 
sailed to Canton, China, wheie sea oitei skins j)ui chased at tiilling 
cost in Xootka Sound, weie sold lor high ])rices to eager Chinese 
biners. Beginning iii 1785 these op])oi tunities caused a number of 
English sea captains to engage in the XorthwTst fur tiacle 

A few" French traders came to tlie coast during this ]jcriod and one 
official French expedition commanded b\ La Pe*U)iise American traders 
also appeared, of wliom the best knowm are Captains Kendrick and 
Gray Gray is to be lemembered as the disco\erer of the Columbia 
Ri\er, w^hich he entered May 1 1, 1792 

Of major importance 111 English exploration tvas the tvork of George 
Vancoiucr, w^ho, as commander of a British governmental expedition, 
made a careful survey and maps of the Nortlwest coast in 1792-1794. 

As time w^ent by, the British trade declined partly at least because 
of the necessity of securing licenses from the East India and the South 
Sea Companies As these monopoly restrictions operated against only 
British subjects, the Americans were unhampered and did most of the 
fur-trading business along the Northwest coast Some ships probablv 
are not recorded, but 82 American ships are known to have engaged in 
the trade between 1790 and 1814, whereas during the same period only 
26 British ships made their appearance The fur most sought after w^as 
the sea otter’s. The hunting of the otter was overdone, howTter, and 
finally the animals became very scarce. During the period of maximum 
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produclion the Chinese market, where the sea otter was in greatest 
demand, became glutted, and prices lell disasiroush Aside lioni finan- 
cial risks the business ivas hazardous m other wa)s — stoimv seas — un- 
chai ted coasts — the danger ol Indian capture Many \o)ages \ielded 
little, but in other instances remaikalile profits were made. Captain 
Stuigis, who was himseli engaged in the Noi thwest maritime tiade, cites 
one case wdien an investment ol $50,000 resulted in a gross return ol 
$285,000. 

The lurs w^re purchased from the natives with European goods 
selected to meet the Indian taste and needs The ships then wmild 
olten sail to the Haw^aiian Islands to pick up such additional products 
as sandahvood, tortoise shell, and shark fins to sell to Chinese mer- 
chants. In Canton the cargo w^ould be exchanged for silks, teas, porce- 
lain goods, etc , for the American market. 

Across the Continent to the Northwest 

By the close of the seventeenth century the French had explored 
the region around the Great Lakes, and early in the following century 
projects for penetrating the continent to the Pacific were considered by 
Go\ernor Vaudreuil and Intendant Begon In 1731 Pierre Gaultier de 
La Verendiwc, having obtained go\ eminent grants to the fur trade 
beyond Lake Superior, exploied the w^aterw^ays leading fiom Lake 
Suj^erior to Lake IVinnipeg Se\eral posts lor the Indian trade were 
built, the Mandan Indians on the Missouri w’-erc visited, and a con- 
siderable area in the \cry central part of the North American continent 
w^as explored Tw^o of the sons of La Verendrye visited (1742-1743) re- 
gions w^est of the Missouri and saw ranges of mountains to the w^est- 
waid that may ha^e been part of the Rocky Mountain system After his 
death other traders established relations wdth the Indians farther up 
the Saskatchewan River in the neighborhood of the present city of 
Calgary. 

Alter the French and Indian AVar, Scotch, English, and American 
traders made their tvay liy the Great Lakes to Lake Winnipeg and then 
by the intricate w^atciwva)s be\ond Lake Winnipeg on tow^ard the West 
and North Among these w^ere Joseph Frobisher, Peter Pond, and the 
elder Alexander Flenry A few years later these intrepid traders merged 
their interests in an organization known as the North \Vest Company 
of Canada and continued energetically exploring the unknowm western 
regions and de\ eloping the fur trade 

Alexander Mackenzie descended the Mackenzie Ri\er and reached 
the Arctic in 1789 Four years later he crossed the Rocky Mountains, 
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the region of the upper Fraser Ri\ei\ and tlie coast range, reaching 
Dean Channel, Jtdy 22, 1793, by way of the Bella Cooia River. I’o 
Mackenzie belongs the honor of being the first Euro|)ean to cross tlie 
North American continent north of Mexico. Fifteen \ears later Simon 
F^raser explored the lower stretches of the Fraser Riveie wliere ra|)ids 
and falls within precipitous gorges make ordinary river navigation 


Fig. 3. Gates of the Mountains near Helena, where the Missouri River flows 
through the Rockies. The Lewis and Clark Expedition discovered and named this 
place in 1805. (Courtesy Northern Pacific Railway.) 

impossible. David Thompson, after serving an apprenticeship in the 
Fludson’s Bay Company, joined the North West Company and crossed 
the Rocky Mountains to the headwaters of the Columbia River, where 
in 1807 he built a trading post at Lake Windermere. During the next 
few years Thompson explored carefully the complex of mountain 
ranges and river valleys which form the northwest portion of the 
Columbia drainage basin — the Columbia River from its source to its 
confluence with the Snake River, together with the Kootenai and Clark 
Fork rivers. Thompson was an excellent mathematician and cartog- 
rapher, and his maps and journals are of great importance both to the 
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history and to the geography of the Northwest, Among the trading 
.posts which were built under his direction were Kootenai, Kullyspell, 
Saleesh, and Spokane, located on the Spokane River ten miles north- 
west of the present city Elis name is preserved in Thompson Falls in 
Montana and Thompson River in British Columbia. 

The Lewis and Clark Expedition is the most important single achieve- 
ment in the annals of the exploration of the American West The 
honor of originating this undertaking belongs to Thomas Jefferson. 
The party ascended the Missouri Ri\er in 1804 as far as the Mandan 
villages near the Montana line. Here they spent the first winter, con- 
tinuing up the Missouri in the spring of 1805. Ascending the river al- 
most to its source, Lewis and Clark crossed the continental divide and, 
on the advice of the Shoshone Indians, made their way down the valley 
of the Bitterroot to a point not far from the present city of Missoula 
From this point they followed an Indian trail across the Bitterroot 
range to the Clearwater River, where they constructed canoes in which 
they descended the Clearwater, Snake, and Columbia rivers to the 
Pacific They remained at Fort Clatsop, as they called their palisaded 
cabins, during the winter of 1805-1806 In 1806 the party returned 
safely to St. Louis after an absence of two and a half years On the 
return two side trips were made, Lewis with a few men explored Marias 
Rncr, and Clark with a larger party the Yelloivstone The Lewis and 
Clark Expedition demonstrated the practicability of an o\erland route 
to the Pacific and the wealth of furs available in the Northwest. 

The Astorians 

Five }ears after Lewis and Clark left Fort Clatsop the American ship 
Tonqiiin entered the Columbia Ri\er bringing the first Astorian party 
A building site was selected on the south side of the rher, the supplies 
w^ere landed, and all those who were to remain began the erection of 
the necessary structures and the surrounding palisade The Tonquin 
departed on a voyage up the coast to trade with the Indians. 

John Jacob Astor had come to the United States nearly thirty years 
before Astoria was begun. He had become wealthy in the fur business, 
and the American Fur Company which he had founded was one of the 
great enterprises of that day. He decided to start another fur company 
to trade on the northwestern coast and in the Columbia River interior 
His plan was to maintain a central establishment near the mouth of 
the Columbia with smaller posts in the upper country, these were to 
be supplied with goods carried by sea from New York The ship that 
brought the goods was also to collect furs along the coast and to trade 
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ith the Russians in Alaska 1 lu n with choui hiis loi tlu C hiiuse 
maikel il would sail to Canton and hoiii that poll iaini; h^ick CJnnese 
goods to be sold in die I niuil aaus 

To can\ out this plan Astoi uilisted sc\ual paiiiKis — xoung men 
w ho had ah each gamed tin tiading c vpc i u m c and w eu‘ w illmg to join 
Astor s eniei [>i ise loi a shai e in the pi olit s d w o pai » u s w c u oi gani/t. d, 
one to go nil tile To// b\ sea while the othe i e i osse d the tontiiienl 
h\ the Missouii Ri\ei loute 

The secfind pait\, known as the Oeeilaiid Asioiiaiis i\as inloinied 
when It reached the Ankaia Milages in piesent-dae South Dakota that 
the ]iostilit\ ol the lllackleet would make it impossible to asceaul the 
Missouri as planned Willis Puce Hunt and Donald Maeken/ie then 
led the pane westwaul across plains and mountains until tlu‘\ leachetl 
the Snake Ri\ei, here the\ tuiiKel loose the hoises which the\ had 
obtained Ironi the Ankaia Indians, constructed boats, and started 
down the Snake Ri\ei hut soon iixea naMgation liecame so diliieuh 
that thee abandoned their boats and stalled lor the* mouth ol the 
Columbia Rner be land Thee had hoises, game e\as scaice, and 
thee SLiileied gieatle. but most ol the parte succeeded in leaching As- 
toi la in Januaiy and Febiuar\ of 1812. 

The Astorians started one trading post at the mouth of the Okanogan 
Rieer and another at the junction oi the Spokane and the Little 
Spokane close to the North West post, Spokane House l*h)i a time 
the Astorians wxu'c eere actiee in pushing then tiade, Donald Macken- 
zie wxnt to the Nez Perce countre, Ross Cox Haded among the Pdat- 
head, and DaMcl Stuart did an excellent ])usiness with the Indians on 
the Thom})son Ruci', noith of the iort\ -ninth parallel 

Despite difficulties and losses of life at the beginning oi tlie entei- 
})risc, It is piobablc that the Astor company w’ould ha\e succeeded il 
the ^Var of 1812 had not Imoken out The news ol the war was brought 
to Astoria by their rivals of the North West Compant The Astorians 
w^ei'c in a difficult position, and they decided to sell the proper!) to the 
North West Company This organization took over Astoria, changing 
the name to Fort George, they also acquired the interior trading posts 
of the Pacific Fur Company. 

The sale w^as made m 1813, and during the next decade the North 
West Company of Canada represented British interests m the Pacific 
Northw^est. There were no Americans left in the country, although 
American vessels came to trade with the natives along the coast The 
failure of Astor’s enterprise was a blow to American interests. Had it 
succeeded the history of the Northwest might have been greatly 
changed. 
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The Fur Economy Period 

The first resource of the Northwest to be exploited was fur, ships 
came and explored the coast in search of fur, the fur trade led men in 
the interior to explore the river systems and mountain ranges. The 
great British companies — the North W^est Company of Canada and the 
Hudson's Ba) Company of England — furnish a historic background 
for the exploration and occupation of the northern areas, whereas the 
activities of the American companies — Missouri Fur Company, Ameri- 
can Fur Company, Rocky Mountain Fur Company — and of many part- 
nerships and individual traders explain many of the historic events 
on the American side of the border Missionaries, travelers, and some 
settlers crossed the great plains under the protection of the fur traders. 
When the business of trap}:)ing was over some men who had been in 
the service of the companies settled on the fertile lands of the Willam- 
ette Valiev In the list of Ameiitan lur traders are many distinguished 
names — Manuel Lisa, Andrew Henrv, William Henry Ashlev, J. S. 
Smith, the Sublettes, Ramsay Crooks, the Choiueaus, Kenneth Macken- 
zie, Jim Bndger, Thomas Fit/patnck, Ca])tam Bonneville, Nathaniel 
Wyeth — names that will always be remembered as a part of the old 
American west. 

To settle the bitter rivalry once for all between the Hudson’s Bay 
and the North 'West companies. Parliament provided in 1821 for the 
merger of the two The new organi/ation bore the old name. The 
Hudson’s Bay Company, but the North West partners were allotted the 
same amount of stock as their opponents The consolidation was fol- 
lowed by a general reorganization of the business throughout the 
trapping and trading areas of Biitish North America Thereafter the 
name. North ^Vest Compan) of Canada, disappeaied, and the fur busi- 
ness of western Bntish America was wholly managed by the Hudson’s 
Bay Company 

The first results m the Northwest were a partial abandonment of 
Fort George (Astoria) and the establishment of a new and larger post 
known as Fort Vancouver where the present city of Vancouver, \Vash- 
ington, stands The open country and deep water navigation were de- 
termining factors in tlie selection of the site For many yeais Fort Van- 
couver was the center of European enterprise in the Northwest. The 
fort Itself was a palisaded rectangle enclosing some five acres; the 
pickets were fifteen feet high, within were two courts which con- 
tained more than twenty buildings Here officers and clerks lived, 
here were storehouses for furs, trading goods, gram, and workshops 
where carpentry, blacksmithing, barrel making, etc., were carried on. 
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Outside the ioit a A illauc‘ (){ some filt\ small ^oll^L^ wluie tin tm- 
pl()\ecs oi the coiiipain li\ed \\ith iIrii Indian wixts \ laien hum, 
CMendinii, o\ei su\eial thousand acus, was (ai<liill\ nlhd and hcids 
ol cattle and oihei domestic animals wcu kepi IIku w.isae^si mdl, 
a saw mill, and alai,!;edan\ A\ lu at was laiscd lo stippls Iloni lo ilu- 
inland posts and poik and bed e\eu packed loi snnilai pin posts 
Floui , meat , and othei piodiiets e\ e u ti adc d to i he* R ussians in Viaska 
Fiom \huKou\ea as a supple ])oint some twenie se'condaie posts both 
up the coast and in the nUeiun ol du C.ohnnbia baon weu {innished 
the goods leepuied in the Indian iiade* 1 iie Columbia Rivei evas the 
usual aiten oi communication with tlu* Fast Iiom \aiuf)u\ei, boats 
ascended the ii\er to Boat Encampment and iiom that ])oint a Had 
led the traeelcrs along Pottage Ri\ei and oeei Athabaska Pass in the 
Roeke Moutuains 

Among the secondare posts established e\ete koit Xistjualle located 
near the southern end ol Puget Sound and adjacent to e\tensi\e 
piairies In the Coltnnhia \'allee trading posts e\cie built at ]>oints 
iiom w'hich tiails dieeiged into the hii -jnoduc ing couniie Among the 
posts on the Colundtia were Foit AValla \\halla, neai the ])rescnt site 
ol "IValiula, Foit Coleillc near Kettle Falls, and Foit Okanogan at the 
confluence of the Okanogan and Columbia rieers Prom Poi t Okanogan 
goods were transported as far north as Kamloops m British Columbia, 
since the Fraser Ri\cr was impracticable for iiaMgaiion Considerable 
larming w^as carried on in the Cohilie Valiev, and Inestock was also 
kept there and at Fort AValla Walla In Idaho Fort Boise, west of the 
present city of Boise, and Foit Hall, near Pocatello, oi iginalh loundcd 
b\ Nathaniel ^V)eth, w^cre comenient locations for Indian tiade S])o- 
kane House w’^as occupied only until 1826 Onh a fcRv of the old fur- 
trading posts had locations favorable for modern railroad and higli- 
way transportation and became cities For the most part the sites wx'ie 
abandoned with the close of the fur epoch. 

For more than twxnty years Dr John McLoughlin waas the liead of 
the Hudson’s Bay Company in Oregon, and all persons w2io came m 
contact with him were impressed by his noble appearance, fine char- 
acter, generosity, and kindliness. 

The Missionaries 

There arc certain events that stand out in strong relief, marking the 
history of the Pacific Northwest m the different decades of the nine- 
teenth century. Lewis and Clark came in the first decade, the Astorians 
and Northwesters in the second; in the third the Hudson’s Ba\ con- 
solidation took over the entire fur business and only an occasional 
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American like J S Smith came into the Pacific Northwest And m the 
lourth decade, 1831-1840, the missionaries appeared The Lees, Whit- 
man and Spalding, Eells and Walkei, and the Catholic missionaries, 
Demers, Blanche t, and De Smet, came to Oicgon, as the whole North- 
west was then called 

Jason Lee, who was sent to the Northwest by the Methodist Church, 
started his work in the IVillamette Valley m 1834. Three years later a 
reinlorcemcnt of twelve men and women came by ship, and in 1840 an- 
other ship, the Lausanne, brought to Oregon what was called the 
'‘Great Reinforcement,” consisting of o\er fifty people. Many of these 
lived out their lives in the Willamette Valley and strongly influenced 
its educational and religious life. 

The Amciican Board of Commissioners for Foreign Missions, a 
co-operative missionary organization of the Presbyterian, Congrega- 
tional, and Dutch Reformed churches, sent Dr Marcus Whitman and 
the Re\erend H H Spalding to Oregon in 1836 Their wnes, who 
accompanied them, were the first women to cross the American conti- 
nent Dr. Whitman located at Waiilatpu and Spalding at Lapwai. 
Waiilatpu is SIX miles west of Walla Walla and Lajiwai is on the 
Clearwater River in Idaho After Whitman and Spalding, other mis- 
sionaries of the American Board came to the Northwest, the most 
notable being Cushing Eells and Elkanah Walkei, who located at 
Tshimakain north of the Spokane Ri\cr. The work in the interior 
continued until 1847, '^'^'ben the massacre at AVaiilatpu put an end to the 
efforts of the American Board for many years 

Fathers Blanchet and Demers came in 1838 and Father Dc Smet 
began his work among the Flatheads m 1840 In the Willamette, where 
many former employees of the Hudson’s Bay Compan\ were living, St. 
Joseph’s School for boys and St. Mary’s School for girls were opened. 
To assist the early missionaries, priests and sisters of the Notre Dame 
de Namur order came to the Oregon country The missionary work 
of the Catholics among the Indians was carried on effectively with a 
thorough organization, a distinctive garb, celibacy, and the absence of 
personal secular interests. When the large American immigration began 
in 1843, Catholic influence in the ^Villamette Valley diminished be- 
cause the majority of the immigrants were Protestants. 

Coming of the Pioneers — The Provisional Government 

If the decade of the thirties w^as the period of missionary endeavor, 
that of the forties marked the arrival of the American pioneers They 
were not sent out by fur companies or church organizations They 
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were permanent settlers Tvho came to Oregon with their families be- 
cause the) believed it was a good countr) in which to live W H. Gray, 
then a resident of the ^Villamette Valley, states that there were 137 
American men, women, and children in Oregon in 1840 Some of them 
had come because ol missionar) undertakings, then there were “moun- 
tain men” like Joseph Meek and Robert Newell who, after years 
of trapping in the mountains, had come down to the valley to li\c, 
others had come with Nathaniel Wveth or Ewing Young m 1832-1834, 
or with the Peoria party of 1839 The Biitish clement in the \ alley 
was composed of Canadians who had been employed by the Hudson’s 
Bay Company for years and who had now settled here with their Indian 
wives and children. Such was the situation m Oregon before the large 
pioneer mo\ ement began 

The Hudson’s Bay Company looked after the interests of the Cana- 
dians, and the Americans sent sc\cral petitions to W^ashington asking 
for the protection of their own country. To meet the temporar) 
needs of the residents in the Willamette a provisional government was 
organized in the spring of 1843, which continued with some modifica- 
tions until 1849 organized on a voluntary l^asis but secured the 

general suppoit of the people. The Hudson’s Bay Companv gave its ad- 
herence to the i^roMsional government in 1845 The oath to support 
the provisional government was worded so that the deponent was 
not required to surrender his national allegiance The provisional 
gov^ernment of Oregon is an example of the ability of people of Amer- 
ican and British traditions to govern themselves peaceably during a 
period of transition 

The interest of the outside world in the Northwest at this time is 
shown by a number of notaldc visitors and expeditions AVilkcs’s ex- 
pedition was sent out by the United States to Oicgon in i8p. Sir 
Edward Belcher was on the lower Columbia in 1839, John C Fremont 
in 1843, Sir George Simpson and Eugen Duflot dc Mofras m 18 p. 

Before the caravans of settlers started for the Pacific coast there was 
a nucleus of Americans who had already made their homes in the Wil- 
lamette There was also a marked interest in the Northwest among 
Americans who lived in the eastern states This was displayed in the 
newspapers and in discussions of the Oregon question m Congress 
Emigration societies were organized to encourage and assist people who 
were willing to go to the Oregon country. An Oregon convention was 
held in Cincinnati in Jul>, 1843, attended by delegates from 

several western states The widespread sentiment in lavor of the Ore- 
gon country is shown in the platform of the Democratic Party in iSp. 
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Among the reasons that influenced people in the Mississippi \allc\ to 
think ol emigrating to Oregon A\eie the ^cals oi depiession that iol-" 
lowed the business crisis ol 1837; financial difiicullies lesulting horn 
internal improvements undei taken b\ western states, o\ ei pioduction 
of agricultural pioducts in the Mississippi \'allc} and inadcc|uale iiaiis- 
portation therefor; and the hojie oi seeming land vithout jiaMiig the 
usual governmental price. Then too the pioneers commonh l;elie\ed 
that Oregon was a more healthful country than the middle vest and 
that a large market for Oregon products existed m the Orient To all 
these reasons were added the restlessness and mobility of a frontier 
population with a tradition of mo\mg e\er westvard fiom the settled 
to the new lands of America The emigration to Oiegon from i8|o to 
1850 was a significant incident in the occupation of the continent by 
the American people The distance to be entered was greater than in 
any pretious motement of the Ameiican frontiersmen, but the pioneers 
believed from the accounts of those who had gone o\er the route that 
the journey was practicable. 

The emigration parties would gather m the spring at Independence 
and "IVestport m western Missouri where they organized b\ choosing 
leaders to direct the march. Starting about the first of May and a\crag- 
ing twelve to fifteen miles a day with teams of oxen, horses, and mules, 
they would arri\e in western Oregon in the fall if there were no acci- 
dents or unusual delays. The distance was approximately 2,000 miles, 
the route became known as the Oregon Trail It led from Independ- 
ence, Missouri, to the Platte Ri\er and then to Fort Laramie, it ciossed 
the Rocky Mountains at South Pass and went on to Fort Hall m the 
neighborhood of the present city of Pocatello. Next it followed the 
Snake Rher and across the Blue Mountains to the Columbia Ri\er 
at the mouth of the Umatilla and down the rher to the AVillamette 
Valley — the last stage sometimes by raft or boat. The crossing of the 
Cascades was made easier by the building of the Barlow toll road south 
of Mount Hood in 1846. 

Nearly 15,000 people are estimated to have crossed the plains and 
mountains to Oregon during the period of 1840-1850 Some returned 
and some went on to California, but the census of 1850 shows that there 
were 13,294 white people in the Oregon country. Most of this popu- 
lation lived in the Willamette Valley as only 1,201 had settled north of 
the Columbia River 

The Oregon settlers led a simple Arcadian life The typical pioneer 
home was a log cabin with puncheon floors. The settlers produced their 
own food-— wheat, garden vegetables, milk, poultry, and meat prod- 
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nets. The streams provided fish and the forests game There was little 
‘money, and for a time wheat was a medium of exchange Farm imple- 
iticnts were home-made, grain was cut with a cradle and threshed with 
flails or trampling horses, the grain was winnowed in the breeze 
Buckskin was in demand for clothing, as was elk skin lor shoes, com- 
mon textiles and manufactured boots and shoes could be bought at 
Vancou\er as well as salt, sugar, coffee, tea, tobacco, powder, lead, and 
some implements and tools Lack of means exacted extreme economy of 
the people Gradually as time went by frame houses were built, towns 
grew up, business activity and trade increased, and more comforts 
appeared in the settlers’ homes. 

The Settlement of the Boundary Question 

In 1819 the United States bought Florida from Spain and Spain 
ceded to the United States all her claims on the Pacific north of the 
forty-second parallel of latitude In this way the 1819 treaty set a 
southern boundary to that loosely defined region known as the Oregon 
country Its eastern boundary was the Rocky Mountain watershed 
Then a few years after the 1819 treaty a series of diplomatic events 
provided a northern boundary In 1821 an imperial Russian ukase de- 
clared that Russian rights on the coast extended south to the fifty-first 
parallel This extension of Russian demands was opposed by both 
the American and British governments, and this opposition was one of 
the causes of the formation of the Monroe Doctrine However, Russia 
did not insist on the fifty-first parallel, and in 1824 the United States 
made a treaty with the Czar’s government in which both countries 
agreed that the boundary line should be fifty-four degrees and forty 
minutes north latitude Tlie following )ear Great Britain accepted the 
same parallel as the northern boundary of the Oregon country, thus 
lca\ing only two claimants — the United States and Great Britain. 

In 1818, the United States and Great Britain had agreed on the 
forty-ninth parallel as the boundary between British North America 
and the United States from the Lake of the Woods to the Rocky 
Mountains, but had not been able to agree on a boundary from the 
Rocky Mountains to the Pacific The Americans proposed the forty- 
ninth parallel, but the British wanted the Columbia River Not being 
able to settle the dispute at the time, they agreed that during the next 
ten )ears the country might be jointly occupied by the citizens of both 
nations. In 1827 it was decided that the joint occupation of the 
Oregon country would be indefinitely extended with the proviso that 
either country might terminate the arrangement on twel\e months’ 
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notice In the }cars that lollowccl the Oregon question was ficquenth 
bcfoie Congiess and the exectitue dc})aitinent Dining this pei lod the 
United States go\ eminent showed no disposition to acceqit a settle- 
ment which would veld its earh claims to the lorte-ninth parallel as 
the lioundar) "while Gieat Eiitain continued to insist on the Cailumbia 
Ri\er AVhen Amencan settleis began to go to Oiegon in huge num- 
bers in 1813 and the )eais lolhming, the British go\ eminent became 
less insistent upon its earlier denuinds — an attitude tvhich ma) also 
hate been influenced b\ the “51-40 or fight” slogan in the Demo- 
cratic cam])aign of 1844 In 18 fl) the British got eminent accepted 
the forlt-ninth parallel, with the United States conceding British 
ownership ol all Vancouter Island Altliough this teas less than the 
administration had demanded in its campaign itto teais belore, 11 ttas 
thought best to accept the offer and thus settle the botindart contro- 
tersy Looked at clispassionatelt alter a lapse of nearly a centurt, it 
seems to ha\e been a fan and reasonable settlement The Amencan 
claims rested iqion the Spanish explorations, the disco\en ol the Co- 
lumbia Ri\er, the ex])loiation of the southern intei lor b\ Lems and 
Clark, the establishment of Astoiia, and the contiguit\ of the Oregon 
country to our territory cast of the Rock\ Mountains Gieat Britain’s 
claims paralleled those of the United States and had particular force 
when applied to the northern part of the Oiegon country the dis- 
co\cry and explorations of Drake, Cook, and Vancotucr along the 
coast, and of Alackenzie, Thompson, Fraser, and otlieis in the interior, 
its occupation by the fur traders and the contiguity of the northern 
part of the region to British territory east of the continental cluicle. 

Indian Wars 

The period of pioneer settlement which began about 1843 was fefl- 
lowed by a series of Indian Wars The causes of these racial struggles 
were essentially the same as in earlier conflicts with the nati\es east of 
the Mississippi The lUaiilatpu Massacre of No\ ember, 1847, which 
fourteen people, including Dr and Mrs. Whitman, lost their li\es, 
brought on the Cayuse War As there were no regular soldiers of the 
United States in the territory, the provisional government raised a 
force of volunteers and invaded the Cayuse country. It ended with the 
surrender of five members of the tribe accused of participating in the 
Whitman massacre, their trial, and their execution at Oregon City. 

The Indian policy of the American government was to place the 
Indians on reservations Both Joel Palmer, superintendent of Indian 
Affairs for Oregon Territory, and Go\crnor Stevens of Washington 
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Territor) pushed this program as rapidly as possible. The United 
•States was to guarantee the fishing and hunting pri\ileges of the In- 
dians, establish schools, build mills, shops, hospitals, and pay instruc- 
tors to teach the tribesmen to opeiate them, and giant a salary to the 
head chief. Liquor was to be excluded Irom the rescr\ation, and the 
tribes were to remain at peace Avith their neighbors 

A number of treaties were made with the Indians living west of the 
Cascades, and m the spring of 1855 Palmer and Stevens opened nego- 
tiations at W^alla Walla with the Umatilla, Yakima, Ca)use, AV^alla 
IValla, and Nez Perce tribes The chiefs finally consented to accept the 
reservation plan but, with the exception of the Nez Perce, their con- 
sent was gi\en with manifest reluctance Latei in the same year Stevens 
succeeded in making similar treaties with the Flathead, the Kootenai, 
upper Pend cPOreille, and the Blackfoot groups 

The Indians generally were not satisfied with the reservation policy; 
some white men were killed and military attempts to punish the 
Yakimas were at first unsuccessful, a grave situation developed and 
1855-1856 became a period of widespread unrest and hostility among 
the northwestern Indians Danger existed from California to British 
America and eastward as far as the Rocky Mountains Although the 
Nez Perce remained at peace, the majority ol the Indians m the Co- 
lumbia Basin were hostile The Indian population of Oregon and 
Washington territories at this time has been estimated at less than 
twentv-five thousand while the white population was probably over 
thirty thousand 

Most of the fighting took place in southwestern Oregon, where 
Indian resistance was particularly obstinate, in the Puget Sound coun- 
try, in the Yakima Valiev, and at the Cascades on the Columliia Many 
communities west of the Cascade mountains ])uilt Idockhouses as 
places of refuge At one time the Indians boldly attacked the little 
settlement of Seattle, but without success, and gradually the hostile 
tribesmen were brought under control 

In 1858 the Spokane, Coeur d’Alene and Palouse Indians who had 
not been actively engaged in the war before defeated the Steptoe ex- 
pedition, but were thoroughly subdued later in the same year by a 
larger and better organized force under the command of Colonel 
George 'Wright. 

With the exception of the Modoc War (1872-1873) peace continued 
for nearly twenty years Then in 1877 the non-treaty Nez Perce, under 
Chief Joseph, went on the war path, and after worsting the troops 
in several encounters nearly succeeded in escaping into British tern- 
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tory. The first fighting occurred in central Idaho, and this ivas fol- 
lowed by Joseph’s memorable retreat to Montana, where he was inter- 
cepted and captured by General Miles This retreat has ah\a\s been 
regarded by military experts as a remarkable achietemeni In the fol- 
lowing year, 1878, the Bannocks, a branch of the Shoshones, joined 
the Paiutes and carried on hostilities in southern Idaho and eastern 
Oregon 

These Indian wars were expensuc Among the costs must be reck- 
oned the effects produced on the peo})lc who were In mg m or near 
the Indian country. They had good reason for their fears Frances 
Fuller Victor, author of The Emly Indian TTV/?^ of Oiegon, estimates 
from a compiled list that the a^crage number of white people killed 
annually between 1850 and 1862 teas one hundred and sixt\ The 
majority of the victims were not soldiers but isolated settlers, men 
working alone, small parties of immigrants, and tra\eleis or prospec- 
tors in the Indian country For yeais constant apprehension of Indian 
danger hung o\ er all outlying settlements. 

Gold Mining in the Northwest 

Gold was dlsco^ creel in California in 1848, and in the }ears follow- 
ing prospectors worked through all the western territories examining 
the stream gravels and sands Placer deposits were found in the Col- 
\ille country in 1855, and the influx of miners was one of the causes 
of the Indian wars in the period from 1855 to 1858 The Fraser Ri\cr 
and Cariboo discoveries took thousands of American miners to British 
Columbia. The first discovery in Idaho was made in i860 b\ Captain 
E. D. Pierce at Orofino Gold deposits were discovered in 1861 in the 
Salmon Ri\er \ alley, and the next year at \Varrcns and m the Boise 
Basin. At about the same time prospectors in western Montana found 
gold on Grasshopper Creek; in 1863 they discovered Alder Gulch, the 
greatest of Montana placers, and m 1864 Last Chance Gulch, where 
Helena now stands. It is estimated that the Pacific Northwest, exclud- 
ing British Columbia, produced about $142,000,000 in placer gold 
during the early years. 

The effect of gold mining was felt in many %vays It was of great 
importance to the country during the Civil War because in an era of 
depreciated currency it pro\icIed the federal government with the 
foreign exchange necessary to buy the materials which could not be 
produced in this country. Towns grew up as a result of the demands 
of the mines for supplies of every kind. These towns were not usually 
in the vicinity of the mines but flourished because of the operations m 
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the mining areas Lewiston, Boise, Portland, and Walla Walla are 
examples. Later on, Seattle and Spokane were benefited b) the de\el- 
opment of mines within their regional trade areas. The wealth pro- 
duced m the mines added to the capital resources and thus to the 
development of the Northwest Men disappointed as prospectors and 
miners became homesteaders and contributed to agricultural produc- 
tion Mines were a stimulus to transportation. Pack trains and freight 
wagons carried goods from river towns like Lewiston, Umatilla, and 
Wallula to the mines, the agricultural and grazing regions produced 
food and sent herds of cattle to the mining camps. It was a colorful and 
exciting period, invested with a romantic atmosphere which has given 
it an enduring interest to the present time. 

Territories and States 

Oregon territory, as the American portion of the Old Oregon coun- 
try was called, was bounded on the east by the main range of the 
Rocky Mountains and included all the area now comprised in the 
three northwestern states, Oregon, Washington, Idaho, a considerable 
part of western Wyoming, and that portion of northwest Montana 
which is drained by the Clark Fork River Although President Polk 
urged Congress to take prompt action to create a territorial govern- 
ment for Oregon, the necessary legislation was not enacted until 
August, 1848. Joseph Lane was appointed the first territorial goternor, 
arriving in Oregon to assume his duties on the last day of the Polk 
administration "IVith Lane’s arrival the provisional government which 
had functioned since 1843 went out of existence 

No changes in the political geography were made until 1853, ‘when 
the settlers Ining north of the Columbia secured a territorial organ- 
ization of their own They had come to the conclusion that their in- 
terests would be better cared for if they were separated from the people 
living south of the Columbia No serious objection being offered by 
the Willamette Valley population, Washington Territory was added 
to the American political s)stem with the Columbia River as its south- 
ern boundary as far as the forty-sixth parallel. From the point of in- 
tersection the boundary line followed this parallel eastward to the 
main range of the Rocky Mountains, then turned northward along the 
summit of the range to the international boundary. 

Six years later, in 1859, Oregon was admitted to the Union with its 
present boundaries All that region between the Snake River and the 
Rocky Mountains that had been a part of Oregon Territory was cut 
off and attached to Washington Territory. Washington thus became a 





r,C. The oldest standing house in Washington, built in 1843 at Fort Nisqiially 


Fig. 5J5. Fort Okanogan. Built in 1811 by the John Jacob Aster Company at the 
junction of the Okanogan and Columbia rivers. 
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huge unwieldy area extending a thousand miles from Puget Sound to 
South Pass in the Rocky Mountains In 1863 the miners in the Idaho 
gold fields wanted a territorial organization Thousands of men had 
flocked to the Clearwater, Salmon River, and Boise Basin diggings 
after the disco\ery of rich placer ground in i860. Congress created 
Idaho Terriiory in 1863 with the western boundary which the state 
has today, and by this act the territory of Washington was reduced to 
the limits of the present state Idaho as it was organized in 1863 in- 
cluded not only the present state of Idaho, but also Montana and part 
of Wyoming However, in the following year, 1864, the territory of 
Montana was created, and the Idaho-Montana boundary established 
at that time left a narrow section between Montana and Washington — 
the so-called Idaho Panhandle 

Washington remained a territory from 1853 ^^^9 There was 

agitation for statehood long before its admission to the Union In 
1878 a constitution was framed but, owing to the congressional politi- 
cal situation, Washington remained a territory until 1889, then Wash- 
ington, Montana, and the two Dakotas were admitted to the Union 
and in the following year, 1890, Idaho also became a state. 

The Railroad Era — The Great Migration 

When the possibility of railroad extension to the Pacific Northwest 
was first considered, Puget Sound and the lower Columbia seemed to 
be natural outlets and terminal points. These areas also had the 
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largest populations and ^\cre eager for rail connections ^vitli the out- 
side world Howe\er, the fust lines to make use oi steam pouxi ueic 
built in 1861 and 1862 at the portages oi the Columbia Ri\ei b\ the 
Oregon Steam Na\igation Compan}, the principal earner of ireight 
and passengeis on the ri\er Other railioad piojects oi a local chaiac- 
ter were idanned, but lack of capital geneiall) caused their susjX'usion 
or failure One successful entei prise \sas the nanow gauge railroad 
from Walla Walla to Wallula, promoted by Dr. Doisc) S Baker and 
completed in 1875 It was later sold to the Oregon Railroad and Na\i- 
gation Compan) 

Congress in 1853 authorized the war dc])artment to make sur\e\s to 
the Pacific coast to determine the best route lor a transcontinental 
railroad, but nothing on a consideiable scale (aside liom the sur\e\s) 
was accomplished until after the Ci\ii War. The cential route with a 
terminus in California ha\mg been chosen, the Union Pacific and 
Central Pacific lines, connected m 1869, pro\ided the fust transconti- 
nental railroad. In 1864, ele\en )ears after Ste\ens’ sur\e\ of the route, 
the Northern Pacific Company was chartered by Congress, and, like 
the Union and Central Pacific lines, it rcceited a liberal land giant. 
The difficulty m securing the capital necessary to construct a trans- 
continental line through an almost uninhabited country, in the judg- 
ment of Congress, made the land-grant policy necessai). Construction 
began in 1870 and continued for three )ears until the panic of 1873 
caused the failure of Jay Cooke and Company, financial agents of the 
Northern Pacific, and the suspension of work for several \ears. Work 
was started again in 1879, and the main line was finished in 1883 
although the Cascade division was not completed until 1887. 

In the same period the Oregon Railroad and Navigation Company 
built a line up the Columbia and through eastern Oregon to Hunting- 
ton, where it connected with the Oregon Short Line, a subsidiary of 
the Union Pacific. The name of Henry Villard will be remembered in 
connection with the Oregon Railroad and Navigation and the North- 
ern Pacific, as will that of James J. Hill with the Great Northern, 
which was completed to the coast in 1893. Oregon and California were 
connected by rail in 1887. The last great railroad to cross the North- 
west to salt water was the Chicago, Milwaukee, St Paul and Pacific 
(the Milwaukee), which was finished in 1909. 

During the period after the building of the main lines, numerous 
feeder lines were constructed to serve the outlying productive areas. 

The combined population of the three northwestern states, Oregon, 
Washington, and Idaho, was 282,494 in 1880, when the period of rail- 
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road building was beginning In 1910, when it was virtually completed, 
the population ol the same three states had grown to 2,140,349 In 
tlfirty years the number oi inhabitants had increased se\en and a hall 
times. For this great migration — a migration in which people from 
e\ery state and many foreign countries took part and which continued 
for more than a generation — the railroads were mainly responsible. 

When railroad building ceased the Northwest was ready to enter a 
new era. The country had been explored, its political sovereignty had 
been decided, despite regrettable incidents, the relations of the whites 
with the Indians had been adjusted, the better agricultural, mineral, 
and forest lands had largely passed into pri\ate ownership, great cities 
had grown up and the growth in population had multiplied property 
valuations enormously. With the new era was to come a slower growth, 
the conservation and more intensive use of natural resources, great 
expansion in the utilization of power, new forms of transportation, 
the development of manufacturing opportunities, a higher degree of 
technical skill in many fields of production; and an ever-increasing 
interest in the cultural elements of life. 
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PART II 

THE PHYSICAL ENVIRONMENT 




CHAPTER 3 


PHYSICAL FRAMEWORK OF THE NORTHWEST 
GEOLOGY AND GEOMORPHOLOGY OF THE REGION 
WEST OF THE CASCADE MOUNTAINS 

SECTION 1 


By Warren D. Smith 

The great mountain hairier of the Cascades divides the Pacific 
Northwest into two markcdlv different sections The western section is 
characterized by marine sedimentary rocks and has a marine climate, 
but cast to the Rockies arc igneous rocks, chiefly Tertiary lavas, and a 
continental climate 

Because of these basic ph) steal facts, the life and activities in the 
two sections are fundamentally different For this reason it would have 
been more logical to have included western Oregon and western Wash- 
ington in one state and that portion of the two states east of the Cas- 
cades in another. The Columbia River, which is now a boundary 
between two areas naturally belonging together, should have been a 
connecting link between the two, and if the Region were being divided 
into states today different di\ iding lines might be drawn. 

A detailed examination of the area as a whole shows considerable 
variation in terrain and climate, which permits separation into smaller 
natural units for con\enience and description. The western section can 
be dnided into the following major physiographic provinces ^ 

1 The 01)mpic Mountains 

2 The Coast Range 

3 The Klamath IVtountains 

4 Willamette-Puget Trough 

5 The Cascade Mountains 

The Oregon Coast Range continues across the Columbia into south- 

^ The la} man should understand that this teim has no political significance 
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western Washington as iar noiih as the Chehahs \alic\, ’^\hich senes 
as a con\enient boundar\, \Mth the Ohin]nc Mountains using nouli 
of Gra\s Haibor and the Chehahs Ruei That pait oi the Coast Range 
111 Washington, called the Willapa Hills, consists ol an eiodcai dome- 
shaped stiuctiire from which stream ialle}s ladiate, in contiast to the 
usual iidgc and vallc) pattern more common to the Coast Range 
proper Although some students of Waslnngion phcsiogiapln June 
considered the Willapa Hills a separate geomorphologic unit, it seems 
best to include them with the rest of the Coast Range because oi then 
small size. 

The rocks in the western section are dominantly sedimentar}- and 
of marine origin, although representatnes of metamorphic and igneous 
groups are found here. A geologic column (page 58) tirat gi\es the char- 
acteristics of the rocks formed in different geological periods has lieen 
prepared by E. T Hodge, who also drew a generalized geologic map, 
Fig. 58. 

The aspect ol any particular terrain depends upon three things: 
(1) structure, (2) process, (3) stage; that is to sa\, the kind and aiiange- 
ment (attitude) of the materials, the agents b\ tv Inch it is being modi- 
fied, including water erosion, \ulcanism, glaciation, etc , and last, how 
far has the action proceeded, whether it is m a touthiul, mature, or 
old-age staged For example, the Columbia Lata Plateau is made up of 
nearly flat lying lava flows (somewhat folded and faulted in places), 
being modified by both water and wind erosion and in a }Outhful 
stage. The Willamette Valley, on the other hand, is made up of alluvial 
river detritus and some glacial outwash, being modified by a riter in an 
old-age stage. As a result we have two radically different ttpes of ter- 
rain, resulting in highly different human activities. 

In order to gain a better understanding of the detelopment of sur- 
face features by erosion processes, a brief discussion of the climate is 

2 For the benefit of the reader who may not have acquired much knowledge of 
geology, the following definitions are given The three mam groups of rocks aie 
(1) igneous (literally fire-born) that were once molten, like the coarse cnstalline 
granite and granodiorite, and the surface lavas, basalt and andesite, fe) sedimentary 
or deposited materials (by water, ice, and wind), like sandstone, shale, limestone, 
and coal, and (3) metamoiphic rocks, those that have been alteied from then oiigmal 
condition, generally by heat and piessure, like marble (from limestone), slate (from 
shale), quartzite (from sandstone), and argillite (from sandy shale) Gneiss and schist 
are names given to the most highly metamorphosed rocks that were originally either 
Igneous or sedimentary The principal geological agents or processes operating to 
form and modify these rocks, and consequently alter the face of the earth, are 
erosion and deposition, glaciation, vulcamsm, and diastrophism (movements of the 
earth’s crust). 
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desirable. A more complete treatment of climate is found in a separate 
chapter. 

The Pacific Northwest lies, in its western part at least, within the 
domain of the westerly winds and is influenced by its position near the 
Pacific Ocean. Winter rains, dry summers, and a moderate range of 
temperature characterize the Region. With great regularity during 
about eight months of the year, cyclonic storms move in from the 
ocean and bring copious rains. The warm moisture-laden winds from 
the Pacific blow across the Coast Ranges and the Cascades, and drop 


Fig. 6. Hecata Head, Oregon Coast, showing terraces and culture along a scenic 
ocean frontage. {Photograph by Eddy.) 



most of their moisture on the windward slopes. On the lee side of the 
mountains there is a resultant decreased precipitation, which east of 
the Cascades results in a “rain shadow’’ area of semidesert conditions. 
Precipitation varies from loo to 200 inches in the mountains to about 
6 inches in some parts of the Columbia Plateau east of the Cascades. 
This has resulted in the growth of heavy fir (Douglas fir) forests on the 
western side of the Cascade barrier, which changes very abruptly to 
pine (ponderosa) on the eastern side. As one goes still farther eastward, 
the pine forest gives way to steppe land and open ranges. Hence cor- 
respondingly great differences in the amount of runoff and the effects 
of agents of erosion occur from the humid coasts across the mountains 
into the deserts. 
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PACIFIC COASTAL REGIONS 
1. Olympic Mountains (Northwestern Washington) 

These mountains constitute a definite pli)siogra|)liic unit, a cluster 
of peaks extending up to 7,954 with associated radiating ridges, 
often of a knife-edge narro\vncss. The mountains are car\ed out of 
rocks ranging from the Cretaceous, probably througli tiie l ertiar), 
some of them metamorphics. They stand completely isolated fi-{)in the 
rest of the mountains of the state. The drainage pattern of these moiin- 



Fig. 7. Mount Olympus from the east. {Photograph by Glover.) 


tains is generally radial, proof that the Olympics are eroded from a 
dome-shaped uplift. They are very rugged and wild in appearance 
and in every way quite primitive. Because of excessive rainfall the 
mountains are covered with almost junglelike vegetation. The fact that 
the bedrock is generally of a hard, resistant nature causes the canyon 
slopes to maintain their steepness in spite of the heavy rainfall and 
vigorous runoff. According to Weaver^ these mountains have a 
peneplain-like surface at about 5,000 feet altitude, above which rise 
Mt. Olympus, Mt. Angeles, Mt. Eleanor, Mt. Church, and other 
residual peaks. 

The geologic column of the Olympic Mountains consists of meta- 

3 C. E. Weaver, Washingtoii Geological Survey Bulletin 13. 
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morphic and volcanic rocks at the base and then 1,500 feet ol sediments 
Then alter a period of \olcanic flows and tuffs between 5,000 and 6,000 
feet of sediments were deposited As mentioned, most of these rocks are 
resistant to erosion 

Extensive Alpine glaciation occurred in the Olympics during the 
Pleistocene, as indicated by cirque amphitheaters and U-shaped val- 
leys, and extensne glacial outwash on the lowlands at the foot of the 
mountains 

The Olympic Mountains, owing to their very rugged topography 
and dense vegetation on the lower slopes, are very sparsely settled 
Manganese deposits ha\c been discovered, but as yet production has 
not been significant Because of their great scenic value a new National 
Park that includes the main mass of the mountains has recently been 
created. 

2 . The Coast Ranges 

The Coast Ranges of the Pacific Northwest include the mountains 
of Vancou\er Island and the mainland of British Columbia, the 
Olympic Mountains in Washington, and the Coast Range m Oregon, 
but m this chapter each of them is described separately Under the 
heading, the Coast Range, only the Coast mountains and hills south of 
the 01 }mpic Mountains down to the Coquille Ri\er in Oregon will 
be included, because of similar geomorphology and geologic age 

The Coast Range is a broad and low upfold, consisting dominantly 
of folded and slightly faulted Tertiary marine sediments with some 
\olcanic intrusions These mountains differ markedly from the Olym- 
pics to the north and the Klamaths to the south in having no nieta- 
morphic rocks, and the resistance of the bedrock to erosion is therefore 
generally weaker 

This range, in Oregon at least, is bordered on the 'ivest by the Pacific 
Ocean without any appreciable coastal plain, at the most three to five 
miles wide, but in Washington it expands at Grays Harbor to a width 
of thirty miles On the east the Coast Range slopes for the most part 
rather gradually down to the Willamette and Cowlitz \ alleys. On the 
coastal side the mouths of the river valleys were drowned at the close 
of the glacial period, and barrier beaches, built by waves and currents, 
protect the bays from storms. Examples are Grays Harbor and Willapa 
Bay in Washington and Tillamook Bay and Coos Bay in Oregon The 
sandy barrier beaches have now become summer playgrounds. 

The transverse valleys in this region are fairly steep walled, and the 
rivers swing in great curves, suggesting incised meanders. A cross- 
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section of some o£ these valleys shows a valley-in-valley profile with 
remnants of a generally rolling upland surface. Pencplanation tvith 
subsequent uplift and rejuvenation of streams is the proltable explana- 
tion of these conditions, which resemble those of Fig. g. 

The highest elevation in the Oregon Coast Range is Mary s Peak, 
4,097 feet, an intrusive mass of diabase and gabbro. 



Fig. 8 . Willapa Hills, a part of the Coast Range in southwestern Washington. 
The photograph shows staggered logging. {Photograph by 41st Div. Aviation, Wash- 
ington National Guard.) 


To the south there is a connection across to the Cascades, called the 
Calapooya Mountains, that encloses the Willamette Valley on the 
south and separates its drainage from that of the Umpqua River which 
flows from the Cascades west to the Pacific. Around Roseburg, the 
Umpqua Valley broadens, and on the level terraces and fertile slopes 
an excellent fruit and general farming area has been developed. 

Farther north in British Columbia the Coast Ranges of Oregon and 
Washington are continued as islands off the British Columbia coast. 
The rocks are even older in some instances than those to the south and 
the topography even more rugged. This island infested coast may be 
considered most simply as a drowned mountain range where the sea 
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lias submerged the cross valleys, forming deep channels The features 
of Bruibh Columbia are described separately later. 

There are many breaks m the continuity ol the Coast Range which 
have piovided natural routes for railroads and highways Some of these 
transverse \ alleys are due to structural features, cross-folding, and per- 
haps some faulting, others are due to erosion by transverse streams, 
antecedent to the uplift of the mountains Some of these valleys go all 
the way across the range to the sea, like the valleys of the Columbia, 
the Chehalis, and the Umpqua, others, like the Siuslaw, Yaquina, and 
Nehalem, run only as far as the crest. 

The Willapa Hills in southwestern Washington are eroded from a 
flattish dome structure affecting predominantly sedimentary rocks, and 
they ha\e an average elevation of about 500 feet, with higher points 
up to 3,000 feet. 

3. Klamath Mountains 

South of the Coast Range in Oregon, the Klamath Mountains, a 
complex system of subsidiary ranges, are formed from old Mesozoic 
rocks, metamorphics, and sediments Tins region was extensively pene- 
plained and subsequently elevated The accordant ridge tops have a 
general ele\ation of 4,500-5,000 feet with a few monadnocks up to 
7,000-8,000 feet. 

The Klamath Mountains extend eastward, merge almost impercep- 
tibly with the Cascades, and enclose the northern end of the Great 
Valley of California Two transverse streams, the Rogue in Oregon 
and the Klamath m California, have car\cd deep gorges from east to 
west all the way to the sea Some of the finest scenery in Oregon is 
found in the Canyon of the Rogue, over 2,000 feet in depth and 
through which neither highw^ay nor railroad has yet been built Since 
the rocks are resistant to erosion, the slopes of the Klamaths are often 
so steep that it has been found impracticable to locate the roads in the 
valleys, and they are obliged to follow the ridge tops. This is particu- 
larly true in Curry County in southwestern Oregon, one of the most 
rugged parts of the entire state. 

One outstanding feature of this region is the broad valley of the 
Rogue in the vicinity of Medford and Grants Pass. When irrigated, 
this is very fertile and specializes in the production of pears and 
peaches. W B. Merriam^ has called attention to the rather peculiar 

^Climate of the Rogue Rivei Valley, Oregon, Monthly Weathei Review LXIV, 

1936- 
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clun.itu condiiions (>1 this pan ol tiu Ro^i^iu' 'w n h sc nu-aiui conduions 
incliiccd 1)\ the so-calk'd ( tililoinui Ili,i;h |ust south ol it ! lu (Imiaic 
IS transit lonai hciueen CFililoinia and the \\ dlanuatc iiiakini; 

tlic disti i( i d 1st HU t in cl i male li oin ot lu'i pai is ol soiu liw ( stei n ( )i ei^on 
1 he stuictuie ol the locks in ilu* klainath ic^i^ion is i^ciuialh com- 
plex All exiensne iniiusue mass ol t>i anochontc , known as the Siski- 
\()u balhohih, is borcieiecl b\ Meso/oic sediments which stand at hii^li 
angles There aie also smallei and inoie basic mliiisions oi pciidotite 
and pcioxenitc, in part altered to seipentine, and occasionalh con- 
taining chioniite deposits A cioss-section, taken horn I S (ri'nloou al 
SiDx^ey Bulletin 19!) (Diller, 1902)^ show's the gcaieial stiuctiiie ol the 
older formations and their relations to the later Cascade la\as (Fig 9^ 


'A: 



Fu, 9. Cross-seciion m southwestern Oie»on sliowinj^ old pcnepkuu suifate 


The mineral resources of this subregion are gold, both lode and 
placer, chromite, manganese, copper, and some platinum Other le- 
sources of the region are lumber in the upland areas and orchards m 
the sheltered valleys. Some parts of the Klamath Mountains are among 
the most inaccessible in the Northwest 

The general description just gi\en relating to the Klamath Moun- 
tains applies fairly well to the northw'estern part of Calilornia The 
same types of formations and similar geomorphologic leatures are to 
be found well to the southward below^ the Klamath Ri\er Further- 
more, the Cascade Range also continues into California as far as the 
topographic and geologic break ]ust south of Lassen Peak. Therefore 
a strip of California from about latitude 41 degrees northward may be 
considered both on geomorphologic and geographic grounds to form 
a part of the Pacific Noi'thwest 


^The book. Honey in the Hoin, by Haiold L Da\is desenbes some of the iso- 
lated Klamaths 
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The Oregon and Washington Coasts 

The shore line in Oregon and Washington north to the Strait ol 
Jnan de Fiica is not indented to the same degree as the shore of Puget 
Sound and the British Columbia and southeastern Alaskan coasts. It 
appears that cle\ation has been more recent in the southern pait 
whereas submergence has been the rule in the northern part The 
Columbia is drowned for 140 miles, and the Chehalis, Willapa, 
Umpqua, and Coquille rivers each lor 25-30 miles In Oregon there is 
a very striking change in the shore line south of the Coquille River, 
owing largely to the change from softer to harder rocks The headlands 
are generally due to basaltic masses or other resistant rocks whereas 
the large bays are usually in softer rocks. 

A special and significant feature of the coast is the terraces Near 
Cape Ferrelo (southwestern Oregon) a number of narrow wa\ e-cut 
platforms are found at approximately: 40, 100, 220, 500, 1,000, 1,500 
feet elevation abote the sea. The Coast Highway for many miles in 
Oregon is located on one or the other of the lower terraces 

The harbors along the Oregon and Washington coasts are, with one 
or two exceptions, rather inferior, owing to shallow water Sub- 
mergence during an earlier geographic cycle caused embayments, but 
more recent elevation of much of the coast line, together with silting, 
has decreased their depths Long barrier l^eaches and sand spits afford 
protection from the open sea Changes in the shore line aie continually 
taking place. One such recent change in Oregon has led to serious con- 
sequences During hea^y storms in 1939 the long spit across Tillamook 
Bay was cut through in four places by the pounding sea, directly 
menacing the resort of Bay Ocean, located on the spit, and indirectly 
threatening the oyster industry within Tillamook Bav. 

This coastal plain has the following industries (1) port activities, 
(2) lumber and other wood-product manufactures, (3) fishing, (4) resort 
centers for tourists, (5) dairying, (6) certain specialty crops such as 
cranberries, (7) oyster growing, and (8) salmon canneries The com- 
pletion of the fine, pa\ed Coast Highw^ay and of big bridges across the 
river mouths in Oregon has greatly stimulated tourism A special recre- 
ational attraction consists of sand-blocked lakes formed in old stream 
valleys by shifting dunes These are ideal for summer homes and sport 
fishing. Siltcoos in Lane County, Oregon, is one of the finest examples 
The narrow coastal plain of Oiegon, with its numerous dunes, sup- 
ports comparatively few permanent residents although it is a summei 
resort of increasing importance Debouching onto the narrow lowland 
are numerous shoestring \ alleys with dairy farms where soil conditions 
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aie iavorable. The lo^vns aie chiefl) lumber-sawing centeis. In the 
Coast Range the teiiain is, loi tlie most pait, luggcd and dtnseh * 
loiested Lumbeiing is the thiei industr\, the bulk ol the timbei going 
to the coast or to the \Villamette \ alien bs tuick loi mamdac tin mg 
Mineral e\})loitation is limited to toiisiruetion mattiials such as sand- 
stone, gra\eh and erushed loek, with some coal neai Maishfield 

4. Wiliamette-Puget Tiough 

Between the Coast Range and the Cascades and Ring north of the 
Klamath Alotmtains is the gieat stiuetuial depiession of the Puget- 
Wiilamette Trough This subregion istindeilain b\ Teitian sediments 
w'hich dip generally in an easteil) direction until then disappeai be- 
neath the Miocene and later la\as oi the Cascades In both Oregon and 
Washington, how’e\er, these Teitiarv marine sediments are m tuin 
o\crlaid b) deposits ot ri\er detritus and glacial ouiw'ash ol \ar)mg 
thicknesses. The northern part of this trough is partial K submerged 
beneath the w’aters oi Puget Sound and extends onh ioi a short dis- 
tance into Canada bc\ond the Fraser Ruei The middle ]>oition is 
drained by the Chehalis River into Gravs Harboi and b) the nairovv 
valley of the Cowditz into the Columbia River The southern part 
includes the wide and fertile Willamette Valley of Oregon. 

The Puget Sound region is marked b) extensive glacial gravels of 
the Admiralty and Vashon epochs,® and the underlving bed rock is 
rarely seen in road cuts Numerous morainal dammed lakes like Wash- 
ington and Whatcom and steep hills like those of Seattle lesulied from 
the glaciation The huge glacier that moved south from Canada 
scooped out the valley floors of ancient “Puget Sound” and its tribu- 
taries, leaving the interfluv’-es to become the ramif}ing peninsulas and 
islands of Puget Sound when this area was flooded by the sea after the 
melting of the glacial ice. This made the splendid deep ba}s and har- 
bors that determine the location of Seattle, Tacoma, Bellingham and 
other seaport cities. 

In the regions south of Camp Lewis and extending down to Tenino, 
W ashington, there is an extensive outwash gravel plain with small and 
nearly circular mounds making a characteristic topographic appear- 
ance Many hypotheses have been advanced to explain these peculiar 
mounds which have been reviewed fully by Bretz ® Most geologists 
who have studied the area think that the mounds are features of 
glacial outw^ash, but there is not yet complete agreement as to the 
details of formation 

M Hailen Bieu, ‘‘Glaciaiion in the Puget Sound Region,” Washington Geological 
Survey Bulletin 8. 
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The Willamette Valley is broad and generally flat in the southern 
portion, owing to lateral planation by the river. The central portion is 
more rugged and constricted owing to much basalt, probabl) older 
than the Cascade lavas, and certainly older than the later andesitic 
lavas of that range Part of the Willamette is very meandering with 
numerous braided channels. 

During the Pleistocene, the then large Cascade glaciers and resulting 
meltwaters deposited gravels and silt in the Willamette Valley, chiefly 
on the eastern border, and during an extensive flooding of the lowlands 
(probably due to an ice-jam in the Columbia) many erratic boulders 
were ice rafted into the valley and dumped here and there. “The 
topographic and stratigraphic relations of these deposits indicate stages 
of alliuiation separated by stages of valley deepening, that may be 
tentatnely correlated with stages in the Mississippi Valley from 
Kansan to recent 

The meanderings of the Willamette River in the southern portions 
of the valley ha\e caused considerable destruction of farm land. Occa- 
sional disastrous floods (1861, 1890, and 1927) ha\c resulted in the 
federal go\ernment’s starting an extensive program of flood control, 
the Willamette Valley Project. This program includes the building of 
seven dams on the tributaries ol the upper part of the river, re\Ttment, 
and straightening of portions of the river 

Important topographic features of the Willamette Valley are the 
buttes, made up of hard cores of basalt and in part veneered by sedi- 
ments The highest of these is Spencer’s Butte, 2,065 feet, about five 
miles south of Eugene The geological cross-section of the 'Willamette 
Valley, together with the chief soil types, is shown in Fig lo. 

A special feature of the geology of the upper Willamette Valley is 
the so-called Goshen Flora found in terrestial upper Ohgocene beds. 
This flora is tropical, showing affinities with trees now growing in 
Panama and the Philippines 

The Willaynette Valley The duersity of underlying geological con- 
ditions has helped produce a variety of soils (Fig 10) This in turn, 
combined with favorable climatic conditions, insures a dnersified type 
of agriculture, in fact, in this region, practically e\ery type of farming 
system practiced in the Northwest can be obser\ed The principal in- 
dustries are orchards, small fruits, and dairying The farming areas in 
the western part of Washington are generally smaller than those in the 
Willamette Valley, because of the topography, and in many places in 

^Ira S Allison, BuUclin of the CcologKnJ Society, Vol 51, No 12, Pait 2, p 2016, 
1940 
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Fig. lo. Key to major soil types in ^Villamelte Valley. {Orcg()7i Slate Planning Jioardi) 
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Washington the farms are restricted to delta regions, lake beds, and 
river bottoms. Minerals are limited to construction and ceramic 
materials. 

The menace from floods is always present in western Washington 
and Oregon. Owing to the temporary base level condition of the 
Willamette River, much undrained land exists. Owing to the summer 
drouth of nearly three months, irrigation is on the increase for certain 
crops. 



Fig. 11. The Willamette Valley near Newberg. Note the intensive land use of this 
fertile region. The orchards are walnuts, prunes, and filberts. Nearly all kinds of 
farm systems are practiced here. (Photograph by Soil Conservatiofi Service.) 


5. The Cascades 

These mountains in Oregon and their southern half in Washington 
may be thought of as a high western portion of the great lava plateau 
which extends eastward across the states of Washington and Oregon 
into Idaho. Above their undulating surface the Cascades are sur- 
mounted by a line of young volcanic peaks, the highest of which are 
Rainier (14,420 feet), and Adams (12,307 feet) with several others that 
exceed 10,000 feet in elevation. The Pacific Coast Range of Canada is 
essentially an extension northward into Alaska of the Cascade Range, 
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but these mountains consist mainly of granite and other old rocks 
throughout their extent in British Columbia, exce|)t for some recent 
volcanoes north of Vancouver. Not until Alaska is reached do volcanic 
peaks again become numerous. 

Volcanic cones in all stages of dissection can be seen in the Cascade 
Range from the nearly perfect and young cones of Mt. St. Ffelens and 
the South Sister to the completely beheaded one of Mt. Mazama 



Fig. 12. Aerial view of Cascades looking north with the Three Sisters in the fore- 
ground. {US. Army Air Corps.) 


(Crater Lake). The only known active volcano within the forty-eight 
states is Lassen Peak in the Cascades of northern California. Mt. 
Rainier, Crater Lake, and Lassen Peak are all National Parks. Of them 
Mt. Rainier is best supplied with glaciers; in fact, of the mountains 
belonging to the United States outside of Alaska, it is perhaps best for 
the study of active glaciation. The largest glacier in Oregon is Collier 
Glacier, about one and a half miles long, lying between the North and 
Middle Sisters. Important snow-capped volcanic peaks of Oregon in- 
clude Mt. Hood, Mt. Jefferson, Mt. Washington, the Three Sisters, 
Mt. Thielson, and Mt. Pitt. In Washington are Adams, St. Helens, 
Baker, and Glacier Peak. Mt. Shasta in northern California may also 
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be included with the “snow sentinels” of the Cascades, as may be Mt. 
Garibaldi in British Columbia. 

The crowning scenic feature of the Cascades, and one of the most 
puzzling geological problems, is Crater Lake On the site of the pres- 
ent lake once rose a lordly peak of the proportions of Shasta today. 
Somewhere between 5,000 and 10,000 years ago this mountain was 
wrecked; some geologists believe by engullment, others by explosion, 
and still others subscribe to a combination of these two ^ One ol the 
most interesting discoveries with reference to this mountain is the find- 
ing of artifacts of early man and perhaps human skeletal remains in 
eastern Oregon beneath pumice from this old volcano.^ 

There is a fairly uniform plateau surface on the summit of the 
Cascades, both of Washington and of Oregon, which from a distance 
presents the appearance of a peneplain. Early geologists studying this 
surface in Washington explained its general level character as due to 
peneplanation Among later geologists, there is some divergence from 
this view, and the surface is now generally considered to be of struc- 
tural origin and not a peneplain. 

In the northern half of the Washington Cascades, there is much 
more intrusive rock, granodiorite, in evidence at the surface than far- 
ther south. Crossing over the Cascades in Washington, via Snoqualmic 
Pass or Stevens Pass, we can observe great exposures of this important 
intrusive mass of coarse-textured igneous rock, whereas in the Oregon 
section there is scarcely any of it. On every side in Oregon there are 
thousands of feet of basaltic and andesitic lavas Occasional exposures 
of granitic-tcxtured rocks in the deeper canyons indicate that the geo- 
logical history of the range in both the north and the south has been 
essentially the same However, the northern portion of the Cascades in 
Washington contains sediments and metamorphic rocks related to 
rocks exposed in the Rocky Mountains to the cast and the San Juan 
Islands to the west, suggesting that this part of the Cascades may have 
an older history than the rest of the range to the south. Some parts of 
the mountains have been built up by lava flows superimposed one 
upon another without much uplift of the volcanic rocks. However, 
generally, the Cascades are composite mountains due to folding, with 
some faulting, of Tertiary lavas probably derived from a great intru- 
sive beneath, and the whole mass dissected and modified by water and 
ice erosion. 

® Howell Wjlliams, “Calcleias and Their Origin,” University of California Publica- 
tions, 6, pp 269-277, Berkeley, 1941. 

S Cressman, “Eailv Man in Oregon,” University of Oregon Monograph, 
Studies in Anthropology, No. 3 (1940). 
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Fig. 13. Head of Lake Chelan. {Photograph by Lindsley.) 

fault scarps occur. Owing to the proximity to the basins and plateaus 
in eastern Oregon and Washington and to the rain shadow effect of 
the mountains, the eastward flowing streams from the Cascades are 
usually smaller than the western ones. There is a marked difference in 
cross-section as one ascends the valleys worn by Cascade streams. In 
their lower courses they are rather steep walled and decidedly V-shaped. 
Nearer the summit of the range they are wider and decidedly U-shaped, 
ending in distinct cirque amphitheaters as a result of extensive glacia- 
tion. By their characteristic headward erosion the mountain glaciers 
that once occupied the cirques lowered the divide between opposite 
valleys, thereby forming the passes over which the railroads, highways, 
and trails have been built. Many lakes resulted from the glaciation, of 


On the tvestern side, the Cascades rise gradually from the A\hllamette- 
Cowlitz Valley floor to the crest of the range, with long stream \alleys 
carrying rivers of considerable size. The summit of tlie Cascades is 
situated much nearer the eastern side, and this eastern margin is much 
more abrupt in places than the western edge. An example of tliis is in 
tile Klamath Falls section of Oregon, where ju'onounced north-south 
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which Lake Chelan, 6o miles long and 1,500 feel deep, is the most 
remarkable. 

• Bisecting the Pacific Northwest is the Columbia, the major rner of 
western America Formerly, the Columbia Gorge was referred to as an 
antecedent stream, that is, one which developed its course during an 
earlier geologic c)clc and has maintained this across the slowly rising 
Cascade and Coast Range barrieis Recent work, particularly by E. T 
Hodge,^^ seems to point to a different history — one involving super- 
imposition and faulting The gorge provides a natural defile through 
the Cascades to the interior Columbia Basin 

The economic deposits of the Cascades include basalt and andesite, 
used for road metal, gold and silver in quartz veins, lead, zinc, and 
some copper and quicksiher. Mining districts in this pio\ince m 
Oregon are Quartzville, North Santiam, Blue River, and Bohemia for 
gold and silver, Clackamas, Black Butte, and Tiller for quicksilver 
The presence nearer the surface in the northern Cascades of plutonic 
rock as contrasted with the region farther south in Oregon has resulted 
in greater mining activity in the former The follo^ving important 
mining districts m northern Washington should be mentioned Holden 
(copper and gold) in the Lake Chelan country, Index m Snohomish 
County, and several gold properties in Okanogan County Farther 
south Morton m Lewis County is important for quicksiher 

Besides the mineral deposits, other economic products and uses of 
this region are of course lumber and grazing in the meadows of the 
mountain ^'alleys and in the high-level meadows. Numerous hot springs 
have caused the establishment of several resorts Much use is made of 
the mountains for recreation both m summer and winter The Cas- 
cades are exceedingly rugged and are dissected by large streams which 
can furnish large quantities of hydroelecti ic energy Only the Colum- 
bia, however, is available for transportation. 

E T Hodge, ‘‘Columbia River Fault,” ji57///(?/zn 0/ Vol 42, 
PP 923-984 
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COLUMBIA LAVA BASINS AND PLATEAUS 
By Otis W. Freeman 

One of the largest areas of volcanic rock on the earth’s surface, cover- 
ing more than 200,000 square miles, is located in the Pacific Northwest 
Since much of this area is drained by the Columbia River and its tribu- 
taries, It has been generally spoken of as the ‘‘Columbia Plateau,” 
although really not a plateau at all, but rather an intermountain 
region between the Cascades and northern Rocky Mountains Most ol 
the so-called Columbia Plateau is upland with elevations of 1,000 to 
5,000 or more feet above sea le\el, but some of the surface consists ol 
basins only a few hundred feet in elevation and mountains are in- 
cluded that reach elevations of nearly 10,000 feet The region is far 
irom having the uniform surface generally considered a requirement 
for a plateau, but instead possesses a highly varied surface of small 
plateaus, both level and tilted, of hills, eroded slopes, high rugged 
mountains, broad \ alleys and basins, anticlinal ridges, and flat plains 
Moreover, instead of rising abruptly on at least one side as plateaus 
are said to do, the area is enclosed by mountains on the west, north, 
and east, and grades almost imperceptibly into the Basin and Range 
Province to the south Since the entire province is dominantly under- 
lain by basaltic lava flows that were later warped downward into 
basins and upward to form plateaus, the name Columbia Lava Basins 
and Plateaus was selected ^ 

After an earlier period of eruption characterized by light-colored 
(acid) lav^a, mainly andesite and rhyolite, there were numerous exten- 
sive flows of dark-colored basalt 

Especially in the northern half of the region, volcanic vents are 

^ Fcmieman in PJiysiognipJiy of the United States duided the Columbia 

Plateau into fi\e sections Walla Walla, Blue Mountain, Snake Rivei Plain, Pa)ctte, 
and Hainc) His Walla Walla Plateau, which included southeastein Washington and 
noi th-cential Oregon, was said to have a lolling surface with young incised valleys 
This icgion vanes so greatly m its relief features that the teim plateau has been 
found inept and inapplicable, separation into several sections has been found 
desiiable The othei sections are retained, although some changes in then boundaries 
have been made and a new section, the Owyhee, is recognized 
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iicaih absent, and app.iuniU the la\a cineiitcd lioin enonnous cickLs 
in the (Mith's sinlact Idiat inaiu }cais ina\ ha\t' elapstd bilVvceii 
sticcLssne lii\a ilows is pioxed b\ litt eiodc'd tops oi some ol the flf)\\s, 
the piesente o{ sod latti baked to biukhkt' inatciial. aiui lapi’c c|uan- 
titich oi chanxd and petidied wood In the Snake Ri\ci C.atnon neailv 
liii\ la\a flows aie txposeci that a^^^itnuatc inoic^ than a niik in thick- 
ness, and It seems uasonable that the* hna will a\cias;c neaih a mile 
thick o\er most pans ot the Columbia Platc-au low aids the edge of 
the la\a-(o\eied legion the iloww thm out as tlu \ cncioach on the 
slopes oi the surrounding hills and mountains The diainage wais natu- 
lalK interlered wnih b\ the lac a hows, and main temjiorarc lakes, 
some o{ considerable size, were ioimed in which silts collected, usually 
containing an abundance of fossil iea\es. Later these lake beds might 
be buried under other la\a flow’s Streams like the S}>okane and the 
Columbia rners piobably once flowed in c|iiitc diflereiit courses across 
the region and w’ere pushed b) the Lua flows nonh and westward 
from their foimer locations to the foot of the mountains theic, where 
the) ha\e eroded ncnv\alle\s, almost at the contact lietwecn the la\a 
and the exposures of much older rock The surlacc o\er which the la\a 
fio’tved w^as ongmall) highly irregular, and considerable mountains 
Tvere wdiolly or partly buried by the flow^ in Oiegon and neighboring 
parts ol Idaho and Washington In some places the higher hills, called 
“steptocs” after the classic example of Steptoe Butte in eastern AVash- 
ington, rise abo\e the plateau surface and arc eniirel) stu rounded b\ 
la\a, but they w^re never covered by it Follownng and perhaps accom- 
panying the outpouring of thousands of cubic miles of basalt, the sur- 
face of the Columbia Plateau 'tvas w’arped and disturbed by up! olds, 
dowmfolds, and faults Much of the present relief of the icgion results 
directly from these earth movements In a minor ^v3.y erosion and 
deposition of sediments have modified the original surface features. 

Stretching westward from the Rocky Mountains of central Idaho a 
series of mountain ridges and tilted plateaus extend to wnthin thirty 
miles of the Cascades. The lava-covered country north of these central 
highlands and w^cst to the Cascade Mountains, being all drained by 
the Columbia River and its tributaries, may be designated (i) the 
Columbia Basins subprovince. Other subprovinces of the Columbia 
Plateau might be (2) the Central Highlands or Blue-PVallowa-Se\en 
De\ ils Mountains, (3) the southern marginal basins of the Snake River 
and central Oregon, and (4) the Owyhee Plateaus. 

In east-central Washington detritus-covered plains occur at the low- 
est elevations, and from this central area (locally called the Columbia 
Basin) the lava country rises in all directions, forming marginal up- 
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lands that surround the saucerlike depression. The name (i) Central 
Plains is gi\en to this low, flat section The marginal uplands cliflcr in 
structure and relief and for this reason are separated into fi\e sec- 
tions. From northwest to southeast are the (2) Waterville Plateau, (3) 
Channeled Scablands, and (4) Paloiise Hills To the southeast are (5) 
the Tri-State Slopes and to the west and south the (6) Yakima Marginal 



Fig 14 Physiographic divisions of Columbia Basins and Plateaus. 


Folds. (7) The Deschutes-Columbia Plateau is used to designate the 
rolling and sloping plateau section in north-central Oregon 

The la\a country of southern Idaho has an elongated basin struc- 
ture and IS divided into an eastern section, the Snake Ri\er Plain, 
and a western, the Payette, which extends into eastern Oregon South 
of the Payette the la\a has been uplifted to form the high Ow}hee 
Plateaus In central Oregon the Harney Basin and high plains south 
of the Blue Mountains and west to the Deschutes drainage arc consid- 
ered a transitional section between the Columbia Plateau and the 
Basin and Range Province. 
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COLUMBIA BASINS 

Waterville Plateau 

Tlie lat-a flotvs of the nortlnvcstcni corner oi: tlic Colnnibia Plateau 
o\’eiiap the iriountain slopes of older rock to tlic norlli and west and 
extend up tlie Okanogan Valley to Ornak. T'lic souihern and south- 
eastern sides oi: the plateau arc dcterniined by inonoclinai folds -where 
the relief descends a thousand i'eet from the plateau to the Quincy and 
ITartline basins. Across the moderately rolling surface of the Water- 
vilie Plateau extend deep canyons of the Grand Coulee and the Co- 
lumbia Riter, the latter also forming part of tlie tvestern border of 
the plateau. Moses Coulee does not completely cross the plateau. South 



Fig. 15. Dry Falls in the Grand Coulee. In the glacial period this was a waterfall 
4 miles wide and over 400 feet high. {Photograph by DeLong.) 


of Waterville an iipfold, the Badger Mountains, rising above the 
otherwise gently rolling surface of the region, is included in the folded 
marginal section to the southwest. The northern part of the Waterville 
Plateau was covered by ice of the Okanogan Lobe of the Cordilleran 
Ice Sheet, which deposited a prominent moraine extending in a horse- 
shoe shape for thirty miles south of the Columbia River across the 
surface of the plateau from its western margin to the Grand Coulee. 
Huge erratic boulders, mostly of basalt, called locally '‘haystack” 
rocks, are a feature of the glacial deposits. Grand Coulee and Moses 
Coulee were formed chiefly from erosion by meltwater from the Ice 
Sheet. 

Palouse Hills 

The Palouse Hills occupy the eastern edge of the plateau between 
the Spokane and Snake rivers west to the unique, curious scabland 
tracts that extend from Spokane, southwesterly, to the confluence of 
the Palouse and Snake rivers. Palouse Hills are underlain by basalt 
flows. They are not, however, composed of residual material from these 
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rocks, but instead are built of loess blown from the dry basins to the 
southwest mixed with volcanic ash, and heaped into hills, elongated 
from the southwest to northeast and steepest in the latter direction. 
Wind, nivation, and reshaping by running water have united to form 
the hilly, mature topography of the Palouse. Four tongues of the 
Palouse region extend across the Washington border into Idaho be- 



Fig. i 6. Palouse Hills from the Avest. Note greater steepness and snow banks on the 

northeast slopes. 


tween Coeur d’Alene and Lewiston. Hills of old crystalline rock, like 
Steptoe Butte, which were the highest projections of the old surface 
and were surrounded by lava but not covered by the basaltic flows, 
project above the general level of the country and increase in numbers 
towards the mountains of Idaho. 

Channeled Scablands 

The term, Channeled Scablands, was invented by J Harlen Bretz^ 
to describe a region of unique topography that had been incised into 
the surface of the western part of the Palouse Hills and certain other 

2 J Harlen Bretz, “The Channeled Scablands of Eastern Washington,” Geographic 
cal Review, Vol. i8, pp. 446-477, 1928. 
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sections adjoining the central plains in eastern Wasliington. In reality 
tins area is a zone of “islandlike” hills eo\ered witli Palotise soil or 
other loessial soils tliat I'ise abo\e the inierlacing channels of bare lava 
rock, called “scabrock’' by the early pioneers. I'he term. Channeled 
Scablands, is directly applicable only to those parts frotn which the soil 
has been rerno\ed, so that strictly sj)eaking tlie area shotdd be de- 
scribed as Palouse Hills mixed with Scal^lands. 



Fig. 17. Scabland tract near Cheney, showing isolated hill o£ Palouse soil and 
topography surrounded by “Scabrock” £rom which the soil was removed by glacial 
meltwater. {Soil Conservation Sei'vice.) 


To understand the development of the peculiar topography called 
Channeled Scablands, which is literally a youthful topography incised 
into the face of the mature topography that ordinarily covers the Co- 
lumbia Plateau of eastern W ashington, it is necessary to discuss briefly 
glaciation in this region. The Scablands were formed in the Glacial 
Period, when the northern edge of the region was invaded by ice from 
Canada which blocked the Columbia River west of Coulee Dam and 
covered the entire Spokane Valley, The melting of the ice furnished 
quantities of water which were unable to flow down the Columbia 
Valley because of the glacial ice dams, and this glacial meltwater 
accomplished important changes. Marginal lakes accumulated along 
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the ice front and the water rose until it o\erflowed the divide south of 
the Spokane and Columbia rivers and then swiftly cascaded down the 
sjoping plateau toward the Columbia and Snake i'i\ers Since the pla- 
teau from Chene) to Pasco drops nearly 2,000 feet in about 130 miles, 
the glacial melt water streams weic swift and had great erosive power. 
These temporary large rners washed away the surface soil from nearly 
two thousand square miles of land, and where the current was swiftest 
and most water concentrated the streams deeply incised themselves 
into bedrock. 

Before the Glacial Period the country was covered with loess soil 
and had a hilly topography. The floods of meltwater eroded an amaz- 
ing system of interlacing channels into the solid lava bedrock amid 
the remnants of the old mature relief, thereby producing a topography 
that resembles, on a huge scale, sheet flood erosion on an ordinary 
hill slope As mentioned, the bare eroded rock was called by the early 
settlers “scabrock,” and the abandoned glacial spillways are spoken of 
as scabland channels or, collectively, as the Scablands. In many of 
these scabland channels, deep, rock-bound lakes occur in places where 
the floors were most deeply excavated by the torrents of swift water. 
Potholes, steep cliffs, ponds and swampy meadows, rocky buttes, water- 
eroded pinnacles and turrets of black basalt, flat-topped mesas, dry 
falls, abandoned cascades, and dusty or rock-bound former water 
courses, now deserted, characterize the scabrock channels. Debris from 
the scabland channels deposited at the canyon mouths or other favor- 
able locations formed extensive gravel bars and other deposits, some 
of which extend into the central plains of Washington. 

Central Plains 

This section is often called the Columbia Basin in Washington, and 
its relief consists of gentle slopes and flat detritus-covered plains. The 
Saddle Mountains and Frenchman Hills extend from west of the Co- 
lumbia River well into the “Big Bend” region of that stream, almost 
cutting the Columbia Basin into two parts, the Quincy Basin north of 
these regions and the Pasco Basin to the south. In southeastern Wash- 
ington the drainage flows in all directions towards the central plains 
and leaves the area through the Wallula Gateway where the Columbia 
River breaks through the end of the Horse Heaven uplift that extends 
east from the Cascades. Lake beds and fluvial glacial deposits of gravel, 
sand, and silt cover much of the surface of the Columbia Plains. Being 
surrounded by higher land, these plains have a climate that is desert 
or semidesert. Deposits of the finer sand, clay, and silt helped form 




66 COLUMBIA LAVA B.\$IXS AND PLATEAUS 

the level plains of the Quincy region that will be irrigated from the 
Grand Coulee Dam. South and soutiieast of Moses Lake quantities of 
sand were brought in by the floods of glacial meltwater; and later the 
wind scooped out large "blowouts" and heaped tlie sand into dunes, 
forming a local desert area called "T'he Potholes," wholly unpopu- 
lated. Lake beds fill much of the Walla Walla Valley and near-by 
plains from Wallula east to AValla ^\ktila and north to Eureka, and 


Fig. i8. The “Potholes” in the Columbia Basin southwest ot Moses Lake. The 
view is taken from the south and shows peculiar shape of sanddunes developed on 
a rocky floor. {Photograph by 41st Div. Aviation, Washington National Guard.) 


gravels and silts extend northwest up the Columbia River to the 
Saddle Mountain anticline. These lake beds and fluvial deposits gen- 
erally form nearly level terraces and long gentle slopes somewhat dis- 
sected by erosion, and they present a marked contrast to the surround- 
ing upland areas. The section extends between the Horse Heaven 
Hills and Blue Mountains into northern Oregon to include the so- 
called Umatilla Basin, a detritus-covered plain. 
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Fig. 19. Columbia Plains near Umatilla. (Soil Coriservation Service.) 

Yakima Marginal Folds 

The term Yakima Marginal Folds is applied to a series of up- 
folded hills and ridges alternating with synclinal valleys that extend 
eastward from the southern half of the Cascade Mountains in Wash- 
ington, between the Columbia River on the south and the Wenatchee 
Valley on the north. The Horse Heaven, the longest of the uplifts, 
lies in the extreme south of Washington. The Horse Heaven extends 
east beyond the Columbia River which cuts across near the end of the 
fold in the Wallula Gateway, a mighty water gap nearly 2,000 feet 
deep. Along most of their length, both the north and south slopes of 
the Horse Heaven are steep fault scarps. The fertile, irrigated Yakima 
Valley begins at Benton City and extends upstream, northward beyond 
the city of Yakima. The Yakima Valley is nearly severed into an upper 
and lower valley by a ridge that is crossed by the Yakima River at 
Union Gap, south of Yakima City. Several associated tributary valleys 
extend east and west on both sides of the main valley. Beginning a 
few miles north of Yakima the Yakima River has cut a series of stu- 
pendous entrenched meanders through several upfolds of basaltic lava. 
North of these ridges is the Kittitas Valley, which is bounded on the 
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east b) the Saddle Mountains and on the north b\ the old rocks o£ 
the Wenatchee Ranc»e The uphtt{.d la\a hows ot part oi the 
Wenatchee Range as lar west as T.able Mountain aie included with 
the Yakima Folds, together with the low'ei end ol the 'Wenatchee 
Valle\ and the Badgei Mountains oi Douglas Count) The section 
projects into the Columbia Basin east bewond the inci in tw^o folds, 
the Saddle Mountains and the Fieiuhman Hills 1 he iidges oi the 
Yakima Folds trend in a generalU easteil) direction iiom the Cas- 
cade Mountains. The tvestern boundan is obsetue, since both la\a 
flow’s and erosion slopes may extend irom high in the Cascades w’eli 
out into the eastern sloping plateauhke summits oi the marginal folds. 
The section in the southw’cst is assumed to extend to the can) on of 
the White Salmon Ri\er. In general, the w’estern border is deter- 
mined by the fact that the Cascades show’ a greater degree oi erosion, 
wnth sharper incisions into bedrock, and liate a greater deciiMt) of 
slopes than the Yakima Folds, but in man) places the draw'ing of an 
exact line is difficult. A small folded area extends across the Columbia 
River into Oregon near Hood Ri\er. 

Tri-State Slopes 

North of the Blue-Wallowa-Seven Detils Mountains near the junc- 
tion of the boundaries of Oregon, Washington, and Idaho and extend- 
ing to the Rocky Mountains, the la\a cotintr) consists of tilted upland 
and sloping plateau surfaces This section is called the marginal 
slopes or, better, the Tri-State Slopes It includes the uplifted block 
between the Clearwater and Salmon Rivers in Idaho, called Craig 
Mountain and Camas Prairie. In Washington the canyons oi Tucan- 
non, Asotin, and other creeks incise the sloping surface In Oregon 
the Grande Ronde and Imnaha rivers have car\ed deep and very 
precipitous canyons that separate the tilted plateaus into isolated 
strips whose surfaces slope generally to the north It seems probable 
that the tilted blocks result from warpings associated wnth the uplift 
of the Blue Mountains and Wallowas, but the slopes arc generally 
separated from the mountains by faults or other structural break. 

The Tri-State Slopes are in a youthful stage of topographic relief, 
and deep canyons have been eroded into the thick lava flows, some- 
times completely sectioning them and cutting into exposures of sedi- 
ments or old crystalline rocks below. The main streams in general 
flow in the direction of the slopes, and the hills are largely the inter- 
fluves between the valleys and are elongated in the same direction. In 
places extensive areas of the slopes have been little affected by erosion. 
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The vegetation is partly trees and partly grass, in the latter case similar 
to the Palouse. 

Much of the soil is chiefly volcanic ash, which has made a rather 
thin but very youthful fertile soil, contrasting with the Palouse soil 
in that there is no differentiation into A and B horizons. Canyons 
eroded in the sloping lava flows have steep sides; and the top flow of 



Fig. 20. Tri-state slopes north of the Blue Mountains in Washington. Note con- 
tour cultivation of land, only partly successful in preventing erosion. (Soil Conserva- 
tion Service.) 


the region usually is the rimrock of the canyon, indicating that so 
short a geologic period of time has elapsed since erosion began that 
little recession of escarpments determined by the hard portions of 
lava flows has yet had time to occur. 

East of the last uplifts of the Blue Mountains the Tri-State Slopes 
begin to the north of the Grande Ronde and Wallowa valleys. There 
the sloping lava flows do not extend clear to the Wallowa Mountains 
but instead their south edge forms an escarpment facing the valleys. 
The sloping plateau in this vicinity has been most profoundly incised 
by canyons two to three thousand feet deep worn by the Grande 
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Rondc, Imnaha and Snake incrs, and their tnbutancs Between the 
caii\()ns tuuei on the siiiiacc oi the siopine, lax a is lelatixeix 

easx, but to ascend oi descend the slope’s ol the canxoiis is an appallins^ 
task cither bx automobile, on hoiseliack, or aloot These cauxons 
constitute a gieat handicap to uaxeh and improxed hi,i>hxvaxs aic 
rare in this canxon section. The original suilace ol the tilted plateau 
eioded by the Grande Ronde Rixei stood at 4000 or 5,000 ieet ele- 
\ation in iiortheastei n Oiegon, descending to around 2,000 ieet 
towards the Snake Rnci near Asotin 

The Ciaig Mountain section oi Idaho lies between the Clearwater 
and Salmon ri\cis and attains cicxations oi more than ],ooo Ieet The 
higher portions of both the Grande Ronde slopes and the Craig Moun- 
tain area are coxcred with open iorests mostl) oi xellow jime The 
timber ceases to groxx^ toward the outer and loxxx’r parts oi this tilted 
country. Cannons have isolated the original sloping surface into elon- 
gated strips and because of the steep canxon sides traxcl between 
them is \ery difficult. The chief sloping plateaus or high tilted mesas 
that have resulted arc the Craig Mountain, including Camas Prairie 
in Idaho, the high flats about Anatone, and the mucli-dissectcd table 
land between the Grande Ronde and Imnaha and Snake rivers en- 
trenched near the center by Joseph Creek and other streams. 

Deschutes-Columbia Plateau 

This section consists of that part of the Columbia Plateau from the 
Cascade Mountains nearly to Pendleton at the foot of the Blue Moun- 
tains. The western part is drained by the Deschutes Rixer, and along 
this stream the surface rises regularly from the Columbia Rix'er to 
beyond Bend in central Oregon The eastern part begins at the high 
bluffs facing the Columbia, and slopes gradually upxvards to meet the 
Blue Mountains South of Bend is a region of very recent volcanic 
activity, with rough black lava fioxvs, scores of cinder cones, laxa 
tubes, etc. To the east this area grades into the desert basins of central 
Oregon. Much of the surface between the canyon of the Deschutes 
River and the Cascade Mountains is covered with stones and gravel 
xvashed down from that range, especially during the Glacial Period. 
The canyons of the Deschutes and its main tributary from the east, 
the Crooked Rixer, are deep and narrow throughout much of their 
length. Good soil covers the surface of the plateau on the north, from 
Hood River and The Dalles eastward Here the rainfall is adequate 
and good farming country has developed which produces large 
amounts of xvheat, but toward the south, around Bend, Redmond, and 
Prineville, the rainfall drops off and irrigation becomes necessary 



BLU E-WALLOWA-SEVEN DEVILS MOUNTAINS 


7i 


Here the irrigated land consists mainly of the river flood plains and 
pockets of fertile soil that have developed between the lava flows, 

CENTRAL HIGHL\NDS 
Blue-Waliowa-Seven Devils Mountains 

In central and northeastern Oregon, and extending into Idaho and a 
short distance into AVashington, are the Blue Mountains, ^Vallowa 
Mountains, Snake Rner High Plateau, and Seven Devils Mountains, 
the last wholly in Idaho Essentially these uplifts form one mountain- 
ous section or subprovmce. 

The intermountam lava-covered region is nearly divided into north- 
ern and southern parts by a series of elevated lava plateaus and 
faulted or folded mountains. The general term Blue Mountains is 
applied to these uplifted and dissected plateaus and ranges that ex- 
tend lor 200 miles, from southeastern \Vashington first southward and 
then westward nearly to Prineville in central Oregon, within forty 
miles of the Cascades Intermontane basins and broad valleys are 
characteristic of the Blue Mountains, both within and along the 
margins of the uplifted blocks. On the cast the Grande Ronde Valley 
and the Baker Valley separate the Blue Mountains from the Wallowa 
Mountains in northeastern Oregon. Essentially the Blue Mountains 
are horsts whose fault scarps are steepest on the south and east The 
northern part of the Blue Mountains consists mainly of warped and 
sometimes tilted plateaus, all highly dissected. The southern flanks 
of the mountains are more rugged and affected by stronger folding 
and faulting than the northern portion. Elkhorn Ridge, west of 
Baker, and the Strawberry and Aldrich Ranges further west are exam- 
ples The western extension of the Blue Mountains, ending near 
Prine\ille, is called the Ochoco Mountains. In places lava has been 
uplifted in the Blue Mountains to elevations of more than 9,000 
feet. In general the higher peaks are composed of ancient crystalline 
rocks, they may represent hills that were surrounded by lava flows but 
never covered by them In other cases erosion has completely removed 
the lava, and exposed the underlying granodiorite and other crystalline 
rocks in the heart of the mountains. Considerable mining, mainly 
for gold, has been done in these areas of old granodiorite and the asso- 
ciated j^lacers deposited downstream. Marine sediments, lake beds, 
and other terrestrial deposits, mixed in part with volcanic ash and 
lava flows, outcrop in the region drained by the John Day River and 
Its forks on the northwest slopes of the Blue Mountains and are also 
well developed in the Ochoco Mountain uplift The sediments are 
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attacked more effectively by erosion than the ia\a, and the resulting 
relief features are characteristically affected. 

The Wallowa Mountains contain the liighest |)caks in northeasterK 
Oregon. Thev consist of a mountain mass about thirty miles across Avith 
a center of old crystalline rock away from which dip the lava flows that 
originally were deposited approximately liorizontally around the 
range. In the Glacial Period the Wailowas were strongly eroded by ice; 



Fig. si. The Snake River Canyon, the deepest in North America. 


small remnant glaciers still exist, and the mountains contain the most 
alpine scenery of northeastern Oregon. 

Across the Snake River in Idaho, west of the Salmon and Little 
Salmon Rivers, are mountains of a character similar to that of the 
Wailowas. While it is not certain, it seems probable that this rugged 
region, called the Seven Devils Mountains, had peaks that always have 
projected above the surface of the surrounding lava. Between the 
Seven Devils and the Wailowas the entire region was once buried by 
thousands of feet of lava. Then both the basalt and the two mountain 
areas were uplifted, the movement being accompanied by some fault- 
ing wTich helped to affect the relief and drainage. This high up- 
warped plateau attained elevations of 8,000 feet or more, and has 
been severed by the great Snake River Canyon which for one stretch 
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of nearly 30 miles averages nearly 6,000 feet in depth The connecting 
plateau between the Wallowas and Sc\en De\ih Mountains might 
well be called the Snake Ri\er High Plateau South from the Seeeii 
Deeds Mountains stretches a disturbed, sloping, la\a-covcred plateau 
whose surface dips beneath that of the Snake River Plains north of 
Weiser. The northern border of the Wallowas uplift is the M^allowa 
Valley on its north side, and that of the Seven Devils is assumed to be 
the canyon of the Salmon River. 

SOUTHERN MARGINAL BASINS 

Payette Section 

This name was applied by Fenneman to the western part of the 
Snake River dowmvarp which contained considerable recent sedi- 
ments and is more dissected than the Snake River Plain to the east. 
However, the Ow)hee uplands to the south are separated, m this 
paper, from the Pavette Section to which the) were attached by Fenne- 
man The Idaho poition of the Payette Section was the site of ex- 
tensive intciior lakes between periods of volcanism, and, as the lake 
beds are easier to erode than the lava, the country is more dissected 
than the eastern part of the Snake River Plains. King Hill is about 
the dividing point between the Pa)ette and the Snake River Plain 
The Pa)ette extends westward into Oregon to include a dissected lava- 
covered region drained b) the Malheur and lower Owyhee rivers. 
From a human standpoint the Payette Section has a deeper soil, lower 
elevation, and longer growing season than the Snake River Plain to 
the cast, so that a larger variety of crops can be raised there than in 
the middle and upper Snake River Valley. 

Snake River Plain 

This name is applied to the crescent-shaped lava-covered country 
drained by the Snake River from Yellowstone Park southwest to the 
vicinity of King Hill in southern Idaho The Snake River Plain drops 
from an elevation of about 5,000 feet on the cast to about 2,000 feet 
on the west in the Payette Section This drop of 3,000 feet in about 
400 miles, or eight feet to the mile, has resulted in the development 
of the great canyon of the Snake River and of several waterfalls, of 
which Shoshone Falls, 200 feet, and Twin Falls, 120 feet, are the 
highest. The eastern half of the Snake River Plain is underlain by 
younger lava than the western portion. In fact, in the Craters of the 
Moon country, some of the most recent volcanic activity in the United 
States has occurred. The Snake River Plain slopes toward the south 




Fig. S2. Air view of the irrigated and intensively cultivated Snake River Valley 
in western Idaho. {Soil Conservation Service.) 

ten or twelve miles wide on either side of the river that is devoted to 
farming is popularly called the Snake River Valley. 

Transition to the Great Basin 

South of the Blue Mountains, between the Deschutes Plateau and 
the Owyhee uplift, is a desert basin section that contains lava, vol- 
canic ash, lake beds, and detrital deposits. The eastern part has been 
called the Harney Basin for many years, and the name could be ap- 
plied to the entire area. The western half is called locally the Great 
Sandy Desert or High Plains. Covered largely with fine volcanic debris, 
it presents a uniform flat and desolate appearance without stream 
valleys or elevations. The Harney Basin drains toward Harney and 
Malheur Lake, the latter a playa that varies greatly in area, depend- 
ing upon the rainfall and runoff. In the Harney Basin, surrounding 
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the central shallow lakes and playas, are alluvial plains and a small 
\olcanic area oi cinder cones and la\a beds, further out arc marginal 
plains somewhat dissected by erosion The Harnc) Basin and Great 
Sandy Desert ha\c interior drainage A number of minor fault scarps 
break the surface, representing a sort of transition from the true 
basalt-co\ ered ‘‘Columbia Plateau” to the Great Basin, or better the 
Basin and Range Pro\ince, to the south. 

OWYHEE PLATEAUS 

In southeastern Oregon and southwestern Idaho a series of high 
warped plateaus is drained by the Owyhee Ri\er, they are included 
together here to form a section called the OwyheeA The part of the 
Ow)hee uplift hmg m Idaho is highest, it is called the Owyhee Moun- 
tains. Here erosion has exposed ancient, mineral-bearing crystalline 
rock which is surrounded by high cuestas of uneroded lava. Acid lavas 
predominate in the eastern part of the Ow}hce Section, but they have 
been mainly covered by basalt m the w^estern portion The Owyhee 
and Its tributaries cut deep canyons in their course across the high 
desert uplifts of the Owyhee plateaus, which extend a short distance 
south of the forty-second parallel into Nevada. 

HUMAN USE 

The diversity of relief features, climate, and soils that exist in the 
Columbia La\a Basins and Plateaus has naturally resulted in diverse 
industries and irregularities in distribution of population. 

Mining within the area for metals is restricted to localities where old 
cr}stallinc rocks ha\e been exposed at the surface by erosion of the 
overlying basaltic flows or where the outcrops of the old rocks towered 
so high that floods of lava never covered the exposures. Some gold 
placers have developed by erosion of gold-bearing quartz veins Some 
crushed stone, gravel, and sand are for construction. Diatomaceous 
earth is produced at several points, and a few opals of fair quality 
have been found deposited in holes of porous lava A little natural 
gas is produced in the Rattlesnake Hills near Benton City, Wash- 
ington. 

Timber is restricted to the higher plateaus and mountains and to 
the rainier part of the scablands m the northeastern section of the 
plateau near Spokane. The forests are utilized extensively in Oregon. 
The wooded mountains are also used for summer grazing, for fishing 
and hunting, and for resort purposes. 

^ The suggestion foi doing this was made by Alfred L. Anderson, Cornell Univer- 
sity, in an unpublished manuscript. 
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Soil has developed onh on ihe old Ihnvs The piunice and new rough 
ia\a ha\e aluiosi no sod and but iiitle \egetauon, thc\ aie useless 
loi iainiing <ind ol lit lie \alue loi gia/ing The iiinbei is likely to be 
jumper of small \alue. Large aieas wlieie recent \olcaiiic acti\ity 
occuiied in Idaho and Oiegon aie go\einment owned 

Two t\pes of agncLiltuic aie piedoimnant on the Cohtmbia Plateau: 
(i) cash giain farming and ( 2 ) intensi\e irrigation agncultuie Dair}- 
ing is important in some localities, and the drier and rough sections 
find use for stock raising 

The principal producing areas for cash giain, mainh wheat, are the 
Palotise Hills, the Tri-Statc Slopes, and the Deschutes-Columbia Pla- 
teau, with minor areas oi production eise^ehere The trading centers 
and farming population are rather etenly distributed o\er the wheat- 
growing sections since the productiMty of the land and its occupancy 
b) man are fairl) uniform 

The chief sections developed by irrigation arc the flat desert plains 
and dry t^alleys that arc fatored by an adequate supply oi \\ater and 
a relatnely long growing season Major areas occur in the Yakima, 
Kittitas, and Wenatchee valle)s within the zone ol the Yakima Folds 
in Washington and the Snake Ri\er Valley in Idaho Minor areas are 
the Umatilla district around Walla Walla, Milton-Free water, Kenne- 
wick, and the Spokane Valley. In the future over one million acres 
of the flat lands in the Columbia Basin will be irrigated by the Grand 
Coulee Project Considerable good soil occurs near Quinc) to be irri- 
gated Orchard fruits, especially pears and apples, root crops, like 
potatoes, and sugar beets, alfalfa, and small fruits and vegetables are 
the leading crops of the irrigated districts, although some wheat is 
raised, especially m southern Idaho. 

Dairying is important in many of the irrigated sections and also on 
the fairly well-watered northern portion of the scablands near Spo- 
kane The drier parts of the scablands are the site of stock ranches for 
both sheep and cattle. The Harney Basin, southern half of the Des- 
chutes Plateau in Oregon, and the drier parts of the Snake River 
Plains in Idaho support a scanty population of sheepmen and cattle- 
men where irrigation water is not available in quantities to attract 
intensive settlement and the rainfall is too small for dry farming. The 
Owyhee region is almost wholly devoted to stock raising The dry parts 
of the province afford a striking contrast between the densely popu- 
lated irrigated sections, with their numerous trading centers and in- 
tensively cultivated small farms, and the adjoining dry farming and 
stock raising country where the population may be less than one 
person per square mile. 
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THE B VSIN AND RANGE PROVINCE 

The Basin and Ran^c Pro\incc extends into south Idaho and 
southern Oregon The line dividing it iiom the Columbia Plateau 
or Snake Rner Plains to the noith is rarel) definite, the areas grading 
gradualh into each other For (omenience as the boundary betweeen 
the Basin and Range Pro\ince and the Snake Rner Plains and Owyhee 
sections, the water jiarting is generall) used East ol the Cascade 
Mountains the sin lace oi southein Oregon has been disturbed by a 
series of faults extending generall) in a north-south direction. The 
fault blocks ha\e been uplilted to form asymmetric mountains with 
one face much stccjier than the other Southwestern Oregon is domi- 
nantly a rim-rock counti) La\as are characteristic of the higher 
elevations while fiat lake basins occupy the lower places The steep 
faces of the fault blocks ha\e been onl) partly dissected by erosion 
showing the comparatue recenev of the earth mcnements The de- 
pressed blocks between the ujilifts are usually filled with debris washed 
from the adjoining mountains, and, since the) occur in a dry region, 
mostly ha\e interior drainage Towards the center of the basin shal- 
low lakes occur, most of which arc temporary playas Goose Lake, 
Warner Lake, Summer Lake, and Abert Lake are among the larger 
and better known During the rainier periods of the Pleistocene these 
lakes were all much larger and deeper 

Among the fault-block mountains arc Winter Ridge west of Summer 
Lake, Hart Mountain east of AVarncr Lake, Abort Rim cast of Abert 
Lake, and, highest of all, Steens Mountain The chief exception to 
the dominance of interior drainage is the Klamath Lake region which 
drains outward to the Pacific, but the area has similar uplifted fault 
blocks and depressed basins and is therefore included with the Basin 
and Range Province. South and southeast of Klamath Falls, beginning 
in Oregon and extending to Lassen Peak m Calilornia, is a recent 
volcanic area called the Modoc La\a Beds that contains cinder cones 
and lava tubes amid the rough, bleak, basaltic flows The Klamath 
Lakes lie westernmost in the Province and receive drainage from the 
Cascades which helps to make them fine bodies of water. As men- 
tioned elsewhere, the Harney Basin, containing Harney and Malheur 
lakes, is a transitional area from the Basin and Range Pro\ince to the 
plateaus and mountains to the north 

The Basin and Range Procmee in Oregon has an elevation of 3,000 
to 5,000 feet, with mountains rising to still greater heights Steens 
Mountain attains an cle\ation between 9,000 and 10,000 feet, high 
enough for small glaciers to form during the Glacial Period The lower 
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country is treeless and the ground is covered only with scattered sage- 
brush and clumps of bunchgrass, but scattered juniper appears at the 
4,ooo-foot elevation and open groves of ponderosa pine begin at about 
5,000 feet. Cycles of dry years follow periods of somewhat greater 
rainfall, and the level of the lakes responds to the differences in pre- 
cipitation, sometimes causing large but shallow lakes to dry up com- 
pletelyA 



Fig. 23. Aerial view from northeast of the high fault scarp of Steens Mountain. 
An example of “Basin Range” structure in southeastern Oregon. {Photograph by 
Richard E. Fuller.) 


In the extreme south-central part of Idaho, between the Rocky 
Mountains and the Owyhee Plateau, are several fault-block mountains 
and associated basins which form a part of the Basin and Range 
Province. Some of the ranges, as the Albion Range in Cassia County 
south of Burley and Albion, contain a nearly complete Paleozoic rock 
series and in addition pre-Cambrian sediments. The Albion Range is 
highest (10,451 feet) and once supported mountain glaciers. Minerals 
occur, but production is small. The Cassia City of Rocks south of 
4 For an excellent discussion of this subject, see “Rainfall and Tree Growth in 
the Great Basin,” by Ernst Antevs, American Geographical Society, New York, 1938. 
For the Harney Basin, see “Geology and Ground Water Resources of the Harney 
Basin, Oregon,” A. M. Piper, T. W. Robinson, and C. F. Park, Jr., Water Supply 
Paper 841, U.S.G.S., 1939. 
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Cache Peak contains huge boulders, domed monoliths, castle rocks 
and pedestals of grotesque forms and shapes, a curious erosion area 
worthy of being created into a “National Monument/' 

In general both the Oregon and Idaho areas included within the 
Pro\ince are used for grazing rather than agriculture. Irrigation is 
necessary for agriculture and in most of the country the water supply 
IS inadequate for extensue projects. Furthermore, part of the land in 
Oregon lies at such a high ele\ation that summer frosts preclude the 
successful growing of most crops except hay. The population is scanty, 
and little deeelopment can be expected in the future. The largest 
herds of antelope left in the United States are found in southeastern 
Oregon, some of them are in the Hart Mountain Antelope Reserve 
which was established to help protect this rapidly diminishing species. 

Southeastern Oregon has ne\er been crossed by projected railroads 
because of its paucity of resources. Only branch lines touch the edge 
of this high desert area from the east at Burns; on the west, at Bend; 
on the south, at Lakeview and ^Vinnemucca, Nevada This was a 
frontier region when crossed by minor trails of the Oregon pioneers. 
It still has frontier conditions, with few trading centers, schools, or 
churches Harney County in southeastern Oregon is larger than Massa- 
chusetts. It has a population of one-half person per square mile, and 
sometimes it is hard to find the persons. 

Note Alfied L Andcison, in a papei entitled “Physiographic Subdivisions of the 
Columbia Plateau in Idaho,” appealing in the JouynaJ of Geomoiphology, Volume 
4, Numbei 3 Ociobei, 19 ji, has piesented a classification for Idaho somewhat diffei- 
ent fiom Iieeman’s in this chaptei Andeison lecognizes fi\e subdivisions for Idaho: 
Snake Ri\er Plain, Palouse, Ciaig Mountain Seven Devils, and Ow)hee 
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ROCK\ MOUNTAIN PRO\ INGE 
B\ J D. Eorrlsilr 

The geological dcnclopmeiu oi ihe iiouhern Rocky Mountains has 
gncn rise to a amcIc range oi natural wonders wdiich are hardl) sur- 
passed the w’oild o\cr. Magnificent mountain peaks, capped wuth ever- 
lasting snow% rear their heads abo\e beautiiul but lesser mountain 
lands set wuth cascading sti earns and ciwstal lakes. In this region are 
located the iar-lamed Yellow^stone, Grand Teton, and Glacier National 
parks and the magnificent Hells Can) on of the Snake River, surpass- 
ing e\en the Grand Can\on oi the Colorado in depth, great mines like 
the Sunshine, largest single siher-producing mine in the w^orld, and 
the fabulous copper deposits of Butte, and the extensne forested 
uplands and cultnated valleys wuth their marked variet) of plant and 
animal life. 

These mountain lands wdiere once the mtiepid frontiersmen found 
most difficult barriers to their wanderings are today ser\cd by se\eral 
transcontinental railroads and are marked by splendidly engineered 
highway systems. This is the country of John Mullan, Lewis and 
Clark, John Colter, Chief Joseph, John Bozeman, Father De Smet, and 
other notable figures of the early Northwest Here the emigrants to 
Oregon, Idaho, and Washington sought out the trails and waterways 
that led on through the mountains toward the Pacific Coast. 

Location and Extent 

The northern and middle Rocky Mountains are classed as entities 
largely through the fact that they are separated, from the southern 
Rockies and the Basin and Range Province of Utah, in their southern 
and eastern extent by wide, open plains or basin areas. For the pur- 
poses of this book, the region described will include the state of 
Idaho, the mountain counties of Montana, a strip of Wyoming west 
of 110 degrees longitude, and the extreme northeastern corner of 
Washington. Except for brief references the continuation of the 
mountains into Canada will be discussed in a separate section. 

The region is about 500 miles long in a north-south direction and 
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375 miles easterly and westerh Not only does this broad section of 
the United States include many niassi\e mountain ranges and rc- 
maikabl) high peaks, but it also includes the bordering and inter-- 
montane^ \allc)s Fenneman- points out that one ol the distinguishing 
characteristics ol the noithcrn Rocky Mountains in respect to the 
other Rocky Mountain systems is that the northern mountains are 
not cxtensucly linear nor do they exhibit marked stiuctural control, 
whereas the middle and southern Rockies ha\e linear trends and the 
mam ciests are flanked by outward-dipping strata. He notes that in 
the northern province the mountains '2 . . are more like extenshe 
plateaus, deeply and ruggedly carved by erosion.” 

However, the northern Rocky Mountains do possess remarkable 
linear structural features in the magnificent, elongated, north-south 
trending, trenches or troughlike depressions that have been developed 
from the Okanogan Valley of Washington across Idaho into Montana 
The famous Rocky Mountain Trench extends from northern British 
Columbia through Montana in the Flathead and Bitterroot valleys 
and probably extends down the Lemhi Valley of eastern Idaho 
Drainage of the Mackenzie, Fraser, Columbia, Clark Fork, and Snake 
rivers all occupy part of the Rocky Mountain Trench. Further west- 
ward are other trenches, the Kootenai, the Purcell, Pend d’Oreille, 
Colville, and Okanogan Most of the major cities and farming opera- 
tions are located in these north-south trenches. Both rivers and the rail- 
roads, as they move westerly towards the sea coast, are impelled to 
follow roundabout routes, sometimes nearly reversing directions, in 
order to go from one trench to the next. In altitude the northern 
Rockies range from approximately i,ooo feet above sea level near 
Lewiston, Idaho, up to elevations of 12,000 feet or more towards the 
center of the higher mountain masses. 

The northern Rocky Mountains constitute the backbone of the 
United States in that they form the Continental Divide and hence 
have the watersheds of both the Atlantic and Pacific drainage sys- 
tems The southern, central, and northwestern portions of the province 
are drained by the westerly flowing Columbia and Snake rivers and 
their tributaries. In the northeastern section, except for a portion of 
Glacier Park that drains to Hudson Bay, the tributaries of the Mis- 

1 Intermontane is here used to connote a relatively small region essentially sur- 
rounded by higher land areas 

2 N M Fenneman, Physiography of Western United States, p 92, McGraw-Hill 
Book Company, 1931. 
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souri River gather the water that eventually finds its way into the 
Gulf of Mexico. 



I'lG. 25. Trident Peak and Columbia River, British Columbia. 


GEOLOGIC HISTORY 

Field studies reveal that the Rocky Mountains are relatively young^ 
and that as such they have existed for only a short period of geologic 
time. 

Throughout most of its known geologic history the region was one 
of low-lying lands, marked here and there perhaps by slightly higher 
land areas, but, when taken as a whole, characterized by its sunken 
nature. Tremendous thicknesses of shallow water sediments^ were 
brought in from the sides of the trough and w^ere deposited in the sea 
water that had flooded into this depressed area of the land mass. In 
other words, an exceedingly long period of quiet sedimentary deposi- 

^The term young is used in the geologic sense. If the age of the earth is taken 
as 2,000,000,000 years, more or less, the first appearance of the Rockies may be said 
to have occurred approximately 60,000,000 years ago. 

^ It is known that the sediments cited in the text were deposited in shallow water 
because characteristic ripple-marks, rain drop imprints and mud cracks are often 
preserved even though the original loose materials are today hard, tight rocks. 



81 


ROCKY MOUNT MX PROMXCE 


lion existed in the Rock\ Ylountain region before there were an) 
such mountains dexclopecl do be suie, there were nunoi hucluaiions 
of this troughlike aiea dining the tune it was being filled, and sucir 
breaks in the orderh c\cie oi deposition account lor the segregations 
ol each era*' ol geologic time These bieaks aie rellecied to a greater 
or lesser degree in the locks ol the region Sometimes the uplihs were 
so pronounced that the sediments ol uhole periods aie missing iiom 
the normal secpience Houener, the picture in general was mainl) one 
of quiet deposition for an immensely long time until finalh more 
rapid and Molcnt fluctuations began and a total breakup of the 
trough was initiated This collapse was the birth of the Rocky Moun- 
tains, as such, and resulted in a great warping and breaking of the 
previously deposited sediments. The collapse and attendant folding 
were most pronounced in the zone where the trough had been best 
developed and the greatest thickness of sediments had accordingly 
been deposited. The mountains, therefore, hate probably been erected 
over the old depressed area and their axes generally are over the place 
where the deepest part of the sunken zone formerly was. The de- 
struction of the trough apparently was brought about by thrusting^ 
stresses working parallel to the earth’s surface. 

Volcanoes were active and much lava was thrown out upon the land 
as the sediments, which had been originally essentially horizontal, 
were smashed, crumpled, and, in some places, thrust up and o\ er each 
other The sea, of course, was driven out of the region and back 
toward the coastal areas by the uplift The rocks, then out of water and 
exposed to the atmosphere, started to disintegrate and decompose 
The winds and rains began to cut the formations away and to de- 
velop hills and valleys upon their surfaces. The streams naturally 
sought out the less resistant rocks to flow upon and to wear away most 
readily, and major drainage systems were developed and extended 
It IS reasonable to conclude that these early stream valleys and at- 
tendant divide areas were more linear in extent and approached more 
closely the appearance of the middle and southern Rockies than do 
those of the northern region today. Apparently the wearing away 
process of the uplifted lands continued until many of the exposed 
sedimentary rocks had been removed from the highlands. 

However, the Rocky Mountains were to be affected by further move- 
ments, for, after this beveling off process had reached a notable de- 
velopment, the earth, within the mountain region, was again up- 

See Geologic Column for the Noithwest, Table 2 

<5 It appeals that the stresses acted quite as those we can produce when we lumple 
up a sheaf ol papers on a table by mo\mg our hands acioss the table top 
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lifted, essentially vertically. Accompanying this vertical uplift were 
tremendous masses of hot molten materials which forced their way 
into the crust, but stopped their intrusion before they had broken 
through to the surface. These masses, such as the Idaho Batholith 
and the Boulder Batholith of Montana, upon cooling and solidifica- 
tion, formed the granites and associated rocks that are the core or 
“backbone” of our mountain systems. They are exposed in the moun- 



Frc,. 26. East from Boulder Pass, Glacier National Park. The mountains are mainly 
carved from metamorphosed sediments, called argillite, by the action of stream and 
glacier erosion. (Photograph by Hileman) 


tainous regions today only because the former overlying or “blanket- 
ing” cover of sediments, under which they cooled, has now been 
removed by the activity of water, ice, and wind. In fact, the beveling 
off and removal of the rocks went on so extensively that the moun- 
tains were cut away to a near plain (peneplain) with much lower 
divide areas between river systems than exist today. 

It is of importance that as the granites cooled they gave off mineral- 
bearing vapors and liquids that worked their way upwards through 
breaks and cracks into the cooler rocks and then themselves became 
cool enough to solidify. Such natural phenomena are now the “ore” 
veins that are present in certain parts of the mountain areas. In addi- 
tion, it appears that this second uplift, with its accompanying intru- 
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si\e matenaLs, i\as nioic ^Mclcspicad tlian the first uplift of the Rockies. 
Some areas seem to ha\e been foued up iiit^hei than others within 
the mountain legion, indeed, some lauds aiotind the bolder /one of' 
the ioiding uplift (as in Montana, east ol CiLuiei Xational Paik), and 
heretofore not affected, were pushed up m waitlike form b\ intru- 
sions of granite material Such mountain masses, because then de- 
\ eloped onh with the second Rock) Mountain disturbance, have 
rocks within them that were essentialh undistoited when the Rock) 
Moiiiitams w^ere fust formed. 

It seems that the diainage [lattern den eloped on the surface b\ the 
streams w^as in rather close appioximation to wdiai it is notv, lor, as 
the new plain land surface w^as formed and the granite core was pro- 
gressively more widely exposed bt erosion, a loss of guidance b) the 
\arying sedimentary strata undoubtedl) occiined" This had the effect 
of freeing the streams from control b\ the w^eaker rocks wdieretcr the 
resistant granite became exposed b) erosion This condition pertained 
particular!) to the central Idaho and southern Montana mountain 
masses of the region, with their pronounced granite intrusions Beyond 
the limits of the intrusions the beveled edges of the sediments still 
w^ere exposed and so were able to exert their function of stream 
guidance. 

Such master streams as the Snake and Salmon ri\ ers and their chief 
tributaries, which flow with little regard to older structures, were 
probably established and flowed much in the same direction as today. 

Uplift of the general region again occurred, in fact, some authors 
suggest several periods of re-uplift. Just as in the previous case, how^- 
ever, the ‘‘pushing up” seems to have been more marked and pro- 
nounced in certain areas than in others, and this resulted in differen- 
tial warping, breaking, and tilting of the older erosion surfaces. The 
near level surfaces, called relict peneplains, can still be identified to 
good advantage, particularly in the higher mountain areas of central 
Idaho, where a concordance of summit levels is oftentimes very im- 
pressive. 

Sedimentaiy locks, because they are layered and sorted materials in the begin- 
ning, generally show vaiying lesistantes to erosion Some foimations are weaker to 
erosion than otheis and thus tend to be cut away and form valle)s more lapidly than 
adjoining stiata This fact does not hold true so widely m unbioken granites and 
so there is little, if an), tendenc) to control and guide the stieam channels Since 
there are laiger expanses of granite (20,000 square miles more or less) exposed in the 
northern Rocky Mountain pio\mce of Idaho and Montana than there are generally 
in the middle and southern Rocky Mountains, it seems likely that this is the reason 
why a lineai contiol of mountain crests and stream valle)s is not so pronounced in 
the central portion of the northern Rockies 
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Some of the master streams were large enough to maintain their 
courses and to cut down as rapidly as the land was raised, whereas 
many smaller streams were not able to keep pace with the upliit and 
so became ineffective as new rivers were formed. As in the case of the 
Salmon River, some oi the master rivers “entrenched” themselves di- 
rectly across the mountain mass whereas others flowed in the differen- 
tially downwarped or trenchlike regions that have been previously 
mentioned and which were so magnificently developed in northern 
and eastern Idaho and western Montana. The old central erosion 
surface was dissected and carved up, and a very rugged and rough 
topography has thereby resulted. 

Still later, v^olcanoes again became active in certain parts of the 
province, particularly in the southern and eastern areas. Volcanic 
fragmental material and great quantities of lava flowed out upon the 
land surface, filling and obliterating man) of the valleys in their 
path, and lapping up onto the flanks of the higher mountain sectors. 
The great lava plains of southern Idaho were thus developed, and, 
somewhat later, Yellowstone National Park had its birth as a wonder- 
land of nature. 

Alpine glaciers formed in the summit regions of the mountains and 
stupendous ice sheets pushed their way down from the north over 
part of the northern Rocky Mountain province These magnificent ice 
masses, upon melting, have left unmistakable evidence of their former 
magnitude through the valleys they have carved and the drainages 
they have affected. Today only a few remnants of these glaciers remain 
in the higher mountain sections. They are mere skeletons of their 
former grandeur, but in man's eyes they are still magnificent creations 

Even during the periods of volcanic activity and glaciation, some 
earth movements and readjustments were still taking place in the 
Rocky Mountains. All the complicated geologic history has united to 
give the complex result visible today Every development has left its 
mark and has had a function in the end There is little wonder that 
this province has such a multitude of outstanding natural features 
when we consider the involved history it has experienced. 

SPECIFIC REGIONS 

The northern Rocky Mountains have contrasting relief features; 
some sections lack continuity of definite ranges, whereas, in others, 
there is a marked development of linear alignment and orienta- 
tion of valley and highland systems. Local names have been given 
to certain eminences and they have been so designated (Fig. 24). In 
many instances, the names have been determined by human interest 
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and asbociaiions, and so bear liulc significance to the geologic and 
geographic histor) ol the region as a \\hole. 

Southern Idaho 

Pci haps the most impressue ieatuics of southern Idaho from the 
geological standpoint aic the gieat la\a beds ol the Snake Ri\er 
Plain The\ are bounded on the south In mountains ol the basin and 
range t\pe tvhich come up Irom central Lhah and on the north and 
east by the massue mountain lands oi central Idaho and western 
\V}ommg. These great \oicanic accumulations, which are an integral 
part of the greater Columbia la\a held and are in some cases 4,000 
leet or more in thickness, are the locale oi the intriguing Craters of the 
Moon National Klonument and other interesting phenomena. 

Central Idaho 

On the north, the lava rocks of the Snake Ri\ er Plains lap up onto 
the great, baldy exposed, granitic mountains, indeed, in east-central 
Idaho, they run far up into precious low-lying \ alleys toward the 
Yellowstone National Park plateau, another center oi colcanic activit} 
The mountains which cover the major portion of central Idaho are 
themselves very rough although the continuity of old peneplain ero- 
sion surfaces still is evident 

The magnificent Salmon River, that had established its wcsterl) 
course prior to the later uplifts of the mountain region, has now 
entrenched itself directly across the batholithic mass and this, together 
with the formation of tributary streams, has engendered the decelop- 
ment of some of the most difficult and rugged terrain in the United 
States. The Salmon is the far-famed “River of No Return” through 
this portion of its course 

In the western section of central Idaho, therefore, nonoriented 
valleys have thus been formed, largely through the erosive dissection 
of the older erosion surfaces developed on a granite surface. However, 
to the eastward, extending into western Montana, the valley areas 
and contiguous uplands are linear in a general north-south direction 
and have probably resulted through differential uplifts of certain 
sections. Sun Valley, a famous mountain-land recreation center of 
western America, is situated near the southern edge of this highland 
region of central Idaho, 

Western Wyoming 

In western Wyoming and the contiguous extreme eastern Idaho, 
magnificent mountain peaks called the Grand Tetons, now a national 
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park, rear their heads into the sky Rugged, more or less north-south 
trending ranges, made up ol contorted, broken, and highly thrusted 
strata, extend northward to the volcanic, plateaulike basin area ol 
Yellowstone National Park. Possibly the reason lor the extreme folding 
and upliit ol the Teton region is that this was the site ol one ol 
the deepest accumulations of sediments m the ancestral, pre-Rocky 
Mountain trough. The complicated physiographic development has 
resulted in beautiful lakes, fertile, intermontane valley lands, and 
.rugged, glaciated mountain peaks. 

Southern Montana 

Montana is romantically known as the '‘Land of the Shining Moun- 
tains,” and here is found a marvelous duersity ol mountain forms and 
scenery Separated on the south from the middle Rocky Mountains of 
western Wyoming by the Snake River Plains and the Yellowstone 
Basin, and bounded on the east by the Great Plains, are large distorted 
masses of sedimentary strata and wide expanses of granitic rocks 
Basin or valley areas are often circular and pockety in de\'elopment, 
and, except for certain master streams, there are remarkably few 
extensive, lengthwise valley or river tracts A good example ol a basin 
IS the region around Butte, Montana, that is enclosed on three sides 
by the sinuous line of the Continental Divide Since the various up- 
lifts were not all the same, and erosion and dissection have been also 
greater m some areas than in others, it follows that the region differs 
in the ruggedness of its relief. For instance, the Montana region does 
not exhibit a comparable ruggedness to the Salmon River country of 
central Idaho. Strangely, however, the central Idaho mass is generally 
covered by a soil overburden to a far greater degree than are the hills 
and valleys of the less dissected sections. 

Northern Idaho and Northwestern Montana 

The bedrock of northern Idaho and northwestern Montana is 
dominantly of sedimentary origin Although the granite rocks have 
broken through to be exposed m some few isolated areas, and, with- 
out doubt, underlie the sediments over the entire region, the surface 
forms in this section are those characteristically developed in stratified 
materials. 

s In this region are some of the giandest faults of North America These aie breaks 
in the rocks accomplished by the gieat thi Listing and vertical sti esses as the sedi- 
mentary mateiials weie crushed and crumpled Man) of the faults have resulted in 
over-ridmg of youngei sediments b) oldei ones as they have been thrust up and 
over in tr)ing to get lelief fiom the defoiming foices 
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The original sediments seem to ha\e been more resistant to warping 
and ioiding by thrusting stresses than in other areas of the province. 
Their tendency teas to break and rupture and to o\ erride one another 
during application of the smashing lorce. I'he great Lewis Overthrust 
along the east front of Glacier Park and other extensive, north-south 
trending faults were formed as major structural features of the region. 



Fig. 27. Upper Two Medicine Lake, Glacier National Park. (Courtesy Great Northern 

Railway.) 


Some notable warping of the rocks also developed, but in the Glacier 
National Park area, for example, the very old rocks are remarkably 
flat for the extreme disturbing experiences they have undergone. As 
the region suffered later differential uplifts, the effects were to further 
develop fault zones and fracture systems, and trenchlike valley forms 
frequently resulted. These structural features noted above generally 
carry on into southern Canada as the Canadian Rockies, an integral 
part of the Rocky Mountain system. Because of the stratified nature 
of the rocks and lineal fault trends, it happens that a marked north- 
south parallelism and orientation of streams and divide areas have 
developed widely in this section of the Northwest Province. The 
famous Purcell and Rocky Mountain trenches are outstanding exam- 
ples of such phenomena. 

Great glaciers, both as ice sheets from the north and as mountain 
types from the high divide area, came down and extensively changed 
pre-existing land forms by the profound works of rock erosion and 
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sediment deposition. Mountain masses were scoured and cut, valleys 
were choked with debris, and old drainage s) stems were readjusted 
"The jagged peaks, wide U-shaped \allc)s, and countless lakes, large 
and small, ser\e as acute CMdence of this glacial activit). Of such lakes, 
four at least dcscr\e special mention. They are the beautiful Coeur 
d’Alene, Pend Oreille, and Priest lakes of far northern Idaho, and 
Flathead Lake in Montana This province is the land of which Glacier 
National Park is a part, and here se\eral remnants of former massive 
^ice masses ma) still be observed. 

Okanogan Highlands 

The term Okanogan Highlands is applied to the Rocky Mountains 
in northeastern W^ashington, north of the Spokane-Columbia rivers 
and between the Cascades and the Pend Oreille Valley near the Idaho 
line Like the rest of the Rockies the region is an old peneplain that 
was uplifted to form a plateau, after which it was considerably dis- 
sected by streams and glaciers The summit levels of the Okanogans 
have an altitude of 4,000 or 5,000 feet, above which rise rounded 
summits to elevations as gieat as 7,000 or 8,000 feet These higher 
summits represent the monadnocks on the old peneplain and include 
such mountains as Calispel Peak, Moses Peak, Mt Spokane, and Old 
Dominion Mountain. The bedrock consists of some lava and large 
areas of granite, much metamorphic rock, and important exposures 
of sediments including slates and limestone. Mineral deposits, espe- 
cially of lead, zinc, silver and gold, are widely distributed Limestone 
is quarried for cement rock at Metaline, and important deposits of 
clay are utilized at Clayton. The world’s largest known deposit of 
magnesite occurs in the mountains a few miles west of Chewelah, 
where a calcining plant is located 

A notable feature of the Okanogan Highlands are the prominent 
north-south running trench valleys that probably represent elongated 
downfaulted or downfolded blocks between the highlands that were 
uplifted If we start on the west to enumerate, the larger depressions 
are. (1) Okanogan, (2) San Poil-Upper Kettle Valley, (3) Columbia- 
Lower Kettle Riv'er Valley, (4) Colville Valley wnth its extension north 
to the Columbia through Echo Valley, and (5) the Pend Oreille Valley 
East of the Pend Oreille Valley rises a southward extension of the 
Selkirk Range of Canada All the important towns and most of the 
farms and ranches are located in the trenches. Here are the areas of 
best soil Land is more level and the growing season is longest so that 
conditions for farming are far more favorable than on the uplands, 
where the growing season is short and the areas of good land are small. 
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Towns are general!) siinaied in a mam \alle) where side \ alleys con- 
\crge, ia\oring the de\ clopmeiiL oi extensue tiading areas. 

Omak. Okanogan, and lonasket in the Okanogan Vallc), Chew’-elah ' 
and Cohille in the Cohille \alle\, and New’port and lone in the 
Pend Oreille \'alle) are examples 

HUMAN USE 

During the formation of the mountains, certain intermontane basins 
and other \alle)s became the site of lakes m w^iich sediments accumu- 
lated At other times glacial and stream debris w’ould co\er the valley 
lioois. The })resent rneis arc now^ usualh bus) reworking these lake 
beds, outw^ash, and fiuMal deposits, with the result that extensive 
terraces have developed. These le\el benches are easy to irrigate and 
cultivate, and probably more inhabitants of the Rocky Mountain 
ProMiice are supported b) farming than by any other occupation 
Most of the population of the Rockies lues in the \alle)S, some min- 
ing settlements being the principal exception Stockmen may send 
their herds to graze during the summer in high mountain meadows, 
but the home ranches are in protected callers Campers, hunters, 
fishermen, and even the lumbermen are only temporary residents of 
the truly mountainous parts of the Rockies. Industries are as yet but 
little developed except for those that depend on natural resources of 
minerals, timber, and agriculture. 

In addition to the present and potential tangible w^ealth, such as 
metallic and nonmetallic mineral deposits, timber resources, agricul- 
tural opportunities, water power, and wuldhfe occurrences, the people 
who inhabit the region possess a heritage of the so-called intangible 
assets of recreation, health, and well-being that result from the environ- 
ment, giving them a firm foundation for the building of our civili- 
zation. 

Yellowstone National Park 

Yellowstone National Park, the oldest and probably best known of 
our national parks, is located, for the most part, in northwestern 
Wyoming, although the extreme western and northern portions over- 
lap into Idaho and Montana respectively 

Geologically, Yellowstone Park is unique, for not only is it unrivaled 
the world over for the size, number, and complexity of its 3,000 
geysers and hot springs, but it also contains many other spectacular 
natural phenomena. 

Practically the entire region is volcanic. The great interior plateau, 
which IS considerably higher than the lava plains of the Snake River 
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area, and the immediately adjacent mountains are composed of ash 
and lava that were thrown out from within the earth. A multitude of 
different volcanic rock forms and types are present and may be seen 
to particularly good advantage at Obsidian Cliff, on Mount Wash- 
burn, and in the Grand Canyon of the Yellowstone River. The can- 
yon, incidentally, is so outstanding that even without the geysers and 
other features it would, within itself, justify the existence of a national 
park. Yellowstone Lake, beautiful streams and waterfalls, extensive 
petrified forests, and the evidences of past glacial activity, all con- 
tribute to the awe-inspiring character of this western wonderland. 

Glacier National Park 

Glacier National Park is located in northwestern Montana adjacent 
to the Canadian border, and on the north adjoins the Waterton Lakes 



Fig. 28. Chief Mountain, Glacier National Park, a peak resulting from erosion along 

the Lewis Overthrust. 


Park of Canada. Although each park is administered by its respective 
government, they are both components of the greater Waterton-Glacier 
International Peace Park established in 1930 by presidential proc- 
lamation. 

As might be expected from its name. Glacier National Park exhibits 
outstanding features of glacial activity. Living glaciers are quite acces- 
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siblc, and the results of ice actiMi} of the past arc e\cr) where ap- 
parent Rugged, sharp duide areas, gi'eat circpies, U-shaped \ alleys, 
glacial debris deposits, and numerous magnificent lakes are widely^ 
picscnt In addition to these inteiestmg glacial phenomena, the park 
rcAcals mail) other intiiguing points oi geologic and geographic im- 
portance Immense thicknesses oi \er\ old, ])re-Cambrian rocks (Belt 
Series) arc pieseiit, and some ol the most prolound faults, commonly 
called ‘knerthrusts/' ha\e left e\idence ol their detelopment The 
great Leivis Overthrust resulted in the old rocks being pushed up and- 
slid easterly over younger rocks for a distance ol approximately 
twenty -five miles. An exceptional example of this development is re- 
vealed by Chief Mountain near the eastern limits of the park. The 
upper portion of the mountain is composed of ancient limestone 
which rests on relatively very much later shale. Because of this move- 
ment of harder, more resistant rocks over softer materials, the moun- 
tains along their eastern side commonly terminate in massive, precipi- 
tous walls. Foothills are conspicuous by their absence along the 
Glacier National Park-Great Plains line of contact. That is to say, the 
plains abut sharply against the mountain front with no minor rises so 
common along most mountain ranges. 

Grand Teton National Park 

Grand Teton National Park of western Wyoming contains perhaps 
the most alpine-appearing scenery in this country The rocks of the 
Teton Mountains have been crumpled and broken and the whole 
range tilted in blocklike fashion to the westward Subsequent erosion 
by water and ice has, of course, profoundly affected the mountain 
mass, but the contrast of the west and east sides of the range is impres- 
sive. From the Idaho side, the westerly inclined, broad, top of the 
block is notable whereas the view from the Jackson Hole Basin is one 
of precipitous cliffs developed by faulting and erosion 

Pleistocene glaciers have carved and cut the uplifted rocks and have 
played a major role in developing the magnificent scenery of the Teton 
area, which is beautifully reflected in the lakes along their eastern 
front. Prior to the extensive glaciation, Jackson Hole had been formed 
by the erosion of the headwaters of the Snake River. 

Although living glaciers still exist in this area and may be studied 
at first hand, the remarkable depositional and erosional effects of 
ancient ice activity are widely apparent. Sharp, jagged mountain crests 
and polished and grooved rock walls contribute to the massive, pre- 
cipitous character of the Grand Teton’s topography. 





Fig. 30. Lava structure in the Craters of the Moon. {US. Department of Interior.) 
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Fig. 29. Grand Teton mountains from the Jackson Hole, Wyoming. {US. Depart- 
ment of Interior.) 

Craters of the Moon National Monument 

Craters of the Moon National Monument encompass about thirty- 
nine square miles of the lava field of south-central Idaho. This sec- 
tion of desolate lava waste, unmarked by streams, is, indeed, an un- 
usual phenomenon. Big Cinder Butte is one of the largest purely 
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basaltic"* cindei cones in the world The mention of the presence of 
basalt should not be constiiied to be an unusual phenomenon for 
this IS the material that compiises the Snake Ri\er Plains as a wTole 
1 hree periods ol hna extrusion or \olcanic actnit) ha\e been iden- 
tified in the Ciateib of the IMoon area. The first was marked by the 
issuance ol thick, lough, block) flows that w^ere fed from a rift or 
fissure in the earth’s crust. Cinder cones w^ere also formed during this 
eiupiion A second extrusion de\ eloped still further cinder cones 
and obliterated or covered much of the earlier forms that had, by this 
time, cooled and w^eatheied somewTat. The third eruption followed 
\er) closely after the second period of activity. The black basalts w^ere 
thus poured out to cover still further pre-existing flows and cones. 
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silica It IS commonly dark in color 
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RELIEF FEATURES OF SOUTHERN BRITISH COLUMBIA 

By N. F. G Davis 

Southern British Columbia has a diverse topography, characterized 
by high mountains, deep \alle)s, and gently undulating range coun- 
try Rugged mountains rise on either side of a high central plateau, 
which narrows toward the International Boundary East ol the plateau 
are the Columbia and Rocky systems, separated by the Rocky Moun- 
tain Trench. On the west are the Coast Mountains and the partly sub- 
merged Vancouver Island Mountains 

The Cascades extend into southern British Columbia for about loo 
miles, where they comprise the deeply dissected Skagit, Hozomeen, 
and other ranges which lie between the lower part of the Fraser River 
valley and the Interior Plateau. The Coast Mountains of British 
Columbia are orographically the continuation of the Cascades north- 
ward from the lower Fraser Valley. This deep valley, one of a number 
which cut right across the Coast Mountains, is a convenient line ol 
division, for although the ranges north of the Fraser River valley 
have a structure and history similar to the northern Cascades, they 
differ in that they are bounded on the west by the Pacific Ocean The 
Puget Sound lowland between the Cascades and the Olympics in 
Washington becomes the Inside Passage between the Coast Ranges and 
the Insular Mountains of British Columbia. The Coast Mountains are 
deeply dissected and glaciated. Three types of surface are found 
erosional remnants of an old arched upland — few towards the center 
of the ranges; glaciated horns, combs, and ridges — more numerous 
towards the center of the ranges, and glacially rounded domes — mainly 
near the western edge. In southern British Columbia elevations rarely 
exceed 9,000 feet, but Mount Waddington, the highest peak, rises to 
13,260 feet. 

Pacific Coast Range of Canada 

The west slopes of the Coast Range descend steeply into the Pacific 
The coast line has a drowned appearance, and is deeply indented by 
arms of the sea in a reticulating (netlike) pattern of northwest- and 
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Fig. 31. Physiographic Divisions of British Columbia. 
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northeast-trending stretches of fiord which meet at abrupt angles 
The beauty of this fiord coast rivals that of Norway Thick stands ol 
almost impenetrable timber cover the slopes to over 4,000 feet elc\a- 
tion Excessive rainfall on the west side and great ice-field rcser\oirs 
inland Iced ri\crs capable of great h) droelectric power development. 

Valleys are deep and U-shaped in transverse profile. In longitudinal 
profile the \ alleys are steep at their heads, and gentle or even reversed 
over the rest of their lengths. Some have been overdeepened by glacial 
action near their mouths, and have floors as much as 1,000 feet below 
sea level A few valle}s, such as the Fraser, are antecedent to the 
present slopes, and penetrate the ranges 

The mountains of the Vancouver and Queen Charlotte Islands have 
a topography like that of the Coast Mountains, but they are not as 
high Elevations of 4,000 to 5,000 feet are usual, and only a few moun- 
tains exceed 6,000 feet. These mountains are really a northward exten- 
sion of the Coast Range of Oregon and Washington. Narrow coastal 
plains he on the east and southeast sides of Vancoiuer Island. Here 
there is agricultural de\clopmcnt, especially around Courtney, Dun- 
can, and on the Saanich peninsula north of Victoria. 

The flood plain of the Fraser River from Hope, 90 miles inland, to 
Its mouth, makes an area of about 900 square miles of rich, flat land 
Systems of dykes and drainage canals are an important factor in the 
development. Lulu and Sea islands, parts of the Fraser Ri\er delta 
Itself, are also rich lands, and have been made available in part by 
dyking, draining, and pumping to pi event incursion of sea water. 

Interior Plateau 

East of the Cascades and the Coast Ranges lies the Interior Plateau 
region of British Columbia. For the most part the transition from the 
coastal mountains to the plateau is abrupt; but in places there is a 
zone 10 to 15 miles wide of gradually falling ridges. In the southern 
part, where it is called the Fraser Plateau, the elevation is 4,000 to 

5.000 feet. The surface is flat or gently undulating, higher near the 
bordering mountains and sloping inward. Isolated mountain masses, 
either erosional remnants or volcanic accumulations, rise 2,000 to 

3.000 feet above the plateau. Much of the fiat surface is made by vol- 
canic flows. This surface is cut by trenchlike valleys (for example, 
the Fraser, Thompson, and Okanagan) to depths of 2,000 to 3,000 
feet Normal alluvial terraces occur in these valleys, but many terraces 
are remnants of glacial deposition — both on a large scale in lakes 
formed by ice damming, and on a small scale by tributary deposition 
when large glaciers filled the mam valleys. Many of the deep valleys 
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are still occupied b\ lakes — loi example, Kamloops and Okanagan 
lakes. Elat lands suitable foi agi ictikure or glazing are lound on the 
\alle\ lioois, on the terraces, and on the upland bettveen the \ alleys 
I’he southein jiait ol the plateau legion has large tiacts co\ered b) 
sagebiush and bunchgiass, but iingation can be pi act iced in some of 
the \alle\s Edir the most part iianspoi tation routes follow the \ alleys, 
and thus travelers get the impression that the legion is one of consid- 
erable relief At the International Boundar), mountain ranges narrow 
this plateau to the width of the Okanagan \dlle). 

Columbia System 

Between the Interior Plateau of British Columbia and the Rocky 
Mountains lies a rugged mass of mountainous country, called the 
Columbia S)stem. Deep longitudinal valleys divide this system into 
three mountain groups. The Cariboo Mountains on the northwest are 
separated from the Monashee Mountains to the cast by the deep 
valley of the North Thompson River and its tributary, Albreda River 
The Monashee Mountains are separated from the Selkirk Mountains 
to the east by the south-flowing part of the Columbia River, which 
along its course forms the Arrow Lakes All three groups are bounded 
on the northeast by the Rocky Mountain Trench These mountain 
groups are older than the Rockies, and, although their ranges do not 
show as distinct a parallelism as the Rockies, they present a formidable 
barrier to penetration, and their crests are fretted and serrated by 
glacial action. Some of the peaks reach elevations of over 11,000 feet, 
and extensive areas over 8,000 feet have alpine characteristics. Most of 
the surface, however, consists of heavily wooded slopes between 2,000 
and 7,000 feet in elevation, mantled in many places by thick deposits 
of drift In general, the ranges maintain a northwest trend, and present 
steep slopes both eastward and westward. The forest cover almost du- 
plicates the thick growth of the Coast Ranges, and helps to make these 
mountains more inaccessible than the Rockies. The deep longitudinal 
valleys show^ the results of both glacial erosion and deposition, and 
many are occupied by long, narrow lakes such as the Kootenay and 
the Slocan. At the International Boundary the Monashee Mountains 
can be divided into a number of units — the Midway, Christina, and 
Rossland ranges — wdiich are members of the Okanogan highlands to 
the south in Washington. The Selkirk Mountains extend into Wash- 
ington, Idaho, and Montana. Flat land suitable for agriculture is 
scarce in this region, and is confined to deltas and lake shores, terraces 
and flood plains of the large valleys. 



THE CANADIAN ROCKIES 


101 


The Canadian Rockies 

The Rocky Mountain Trench is one of the most outstanding and 
persistent relief features of British Columbia It extends in a north- 
westeri} direction from the International Boundary for over 1,000 
miles, and \aries from 2 or 3 miles to as much as 10 miles in width. 
The bottom of this great valley has a maximum elevation of 2,700 
feet, and is occupied by the headwaters of the Kootenay River, flow- 
ing south, the Columbia River, flowing north, and the Fraser River, 
^flowing north. All these rivers finally reach the Pacific Ocean The 
Trench has a complicated structural history, which m many parts is 
obscured by hea\y glacial deposition. In some places, particularly from 
Windermere and Columbia lakes south, the flat \ alley floor and wide 
bench lands along the sides serve as agricultural and lange country. 

The Rocky Mountains are a senes of parallel, northwest-trending 
ranges with elevations of 7,000 to 13,000 feet Mt Robson, the highest 
peak, has an elevation of 12,972 feet. Rising gradually from trough- 
like valle)s in the west and falling off abruptly m the east, the ranges 
resemble gigantic breakers Glaciation has serrated the crests, and the 
ice, which has remained on the higher peaks, culminates in the Colum- 
bia ice field between the Canadian Pacific and Canadian National 
Railways The largest area of partly ice-covered alpine scenery in North 
America is found in the Canadian Rockies (See liontispiece ) 

Transverse valleys, inherited from a premountain building cycle of 
erosion, penetrate the ranges. Three such valle)s serve as passes for 
the transcontinental railways the Yellow Head, between the Fraser and 
Athabasca rivers, at an elevation of 3,720 feet, the Kicking Horse, be- 
tween the Kicking Horse and Bow rivers, at an elevation of 5,372 feet, 
and the Crowsnest, between the Old Man River and Kootenay drain- 
age, at an elevation of 4,459 feet. 

The mam features of the southern part of the Canadian Rockies are 
due to crustal movements and normal stream erosion. Valley glaciers 
have greatly modified the details of the higher uplands, and most 
lakes are due to damming by glacial deposition. Longitudinal valleys 
are mainly subsequent, but Tertiary faulting and tilting have affected 
blocks, particularly near the International Boundary, which have con- 
sequent streams on their slopes The transverse valleys carried eastward- 
flowing rivers from the older mountain ranges of the Columbia Sys- 
tem, but the faulting and formation of the Rocky Mountain Trench 
have allowed rivers, the Fraser, Columbia, and Kootenay, to capture 
by headward erosion the headwaters of these eastward-flowing streams. 
Some through-valleys now exist as wind gaps with no major flow of 
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diainage through them The west sides ot the langes carr\ thick forest; 
but the steep east slopes aie not as thukh timbeud, and grasslands 
extend into the inouiuaiii \alle\s on the east 

The Geologic Stoi\ 

The geological stoi\ of southern Biiiish Columbia resembles that 
of the United States south oi the foityninth parallel in its sediments, 
mtrusi\e and \oicanic rock, and the periods of uplilt and crosional 
history. 

The Rocky IMountains of southern British Columl^ia aie composed 
of great thicknesses of pre-Cambrian, Paleozoic, and Mesozoic sedi- 
ments, which in most places follow one another without marked angu- 
lar unconformities and are unaccompanied b) pin tonic (deep-seated 
Igneous intrusions) or Aolcanic rocks The pre-Cambrian is 20,000- 
30,000 feet thick, the Paleozoic 10,000-30,000 feet, and the Tvlesozoic 
sediments and volcanic reach a maximum of 20,000 feet. The Columbia 
System, which includes the Selkirk, Monashee, and Cariboo Mountains, 
is composed mainly of late pre-Cambrian and Paleozoic beds which 
have been intruded by plutonic bodies The Interior Plateau has a few 
areas of pre-Cambrian rocks, but is built mainly of Paleozoic, Mesozoic, 
and Tertiary sediments and volcanics All but the post-Middle Tertiary 
beds are invaded by plutonic masses. In the late Jurassic the land 
w’-est of the Rockies, including the Monashee and Selkirk Mountains, 
was uplifted, folded, faulted, and intruded by batholiths of granodio- 
rite and other rocks. The Coast Mountains are a series of batholiths, 
ranging in age from Jurassic to Lower Cretaceous with a little of the 
sedimentary cover left to form roof pendants, mainly of late Paleozoic 
and Mesozoic formations. Vancouver Island consists largely of early 
Mesozoic sediments and volcanics intruded by plutonics of the same 
age as in the Coast Mountains. After the uplift and erosion, late 
Mesozoic sediments and volcanics were deposited unconformably on 
the earlier beds. All the formations in southern British Columbia, 
except the late Tertiary sediments and volcanics, have been folded 
and faulted by mountain-building movements. 

The uplift of the Rocky Mountains came later than that of the 
Columbia Mountain system and the Coast Mountains. Like the simi- 
lar occurrence south of the border, the compressive forces were great 
enough to develop thrust faults that moved ancient pre-Cambrian 
sediments for upwards of thirty miles over younger and weaker rocks 
of the Great Plains, which after erosion by rivers and glaciers have 
given the area a scenery similar to that of Glacier Park in Montana 
Other periods of land elevation followed at intervals both in the 
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Rockies and western British Columbia. Great volcanic flows covered 
parts of the Interior Plateau in the Miocene in the same way as on the 
Columbia Plateau in the States 

Pleistocene glaciation affected the whole of southern British Co- 
lumbia Glacial striae groove the ridges at elevations up to at least 
6,500 feet Thus only ridges abo\e that le\el protruded as nunataks 
above the ice The ice extended from the mountain regions on both 
sides of the Interior Plateau, and it could not have been more than 
3,000 feet thick o\er the plateau. Instead of using the term ‘Tordil- 
leran Ice Sheet’’ in referring to this glaciation, we should better de- 
scribe It as the Cordilleran system of intermontane, piedmont, and 
\ alley glaciers. Glaciofluvial deposits were laid down in the \alley 
bottoms, and drift mantles the slopes. On the coast near Vancotuer 
at least 1,000 feet of Pleistocene deposits were laid down They con- 
sist of two glacial drift deposits separated by stratified sands and 
clays Interglacial beds are also found in the interior. Postglacial up- 
lift of as much as 1,000 feet is shown by elevated beaches along the 
coast, by the deep erosion of the glacioflinial deposits, leaving them 
as hanging terraces in the Interior Plateau valleys, and by the cutting 
of can)ons by rivers circumventing glacial plugging of their \ alleys 

In the Coast Mountains north of Vancou\er and in a few places on 
the Interior Plateau, recent \olcanics occur They oveilie till and 
occupy postglacial canyons 



CHAPTER 4 


CLIMATES OF THE PACIFIC NORTHWEST^ 

By Phil E. Church 

Climate is perhaps the most important environmental factor in the 
Pacific Northwest. Even casual observation indicates that the climatic 



Fig. 32. Northwest physiographic divisions used in climatic classification. 


elements throughout the region have obviously affected the natural 
vegetation, development of relief features, kinds of crops, and numer- 
ous human activities. In common with the rest of the world, a number 
of controls combine to determine the characteristics of the climate in 

^The writer wishes to acknowledge the helpful assistance of Professor N. F. G. 
Davis, University of British Columbia, Vancouver, B. C. 

All data have been taken from the U. S. Weather Bureau, Climatic Summary by 
Sections (1, 2, 3, 4, 5, 6, and 7), from “Establishment of Stations up to 1930.’' 
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this area Of these the most important are latitude, altitude, relation 
ol land and water masses, ocean currents, mountain barriers, fre- 
quency and intensity of storms, frequency and trajectories of air 
masses, and the local topography Within an area where one type 
ol climate should be expected, the controls may vary so that a number 
of types result, though they all somewhat resemble the basic climate 
(Fig. 32). 

Classification 

' The general location of the Pacific Northwest, on the windward 
coast in midlatitudes, is such that the characteristics of the climatic 
elements combine to give a type of climate known as ‘'western margin 
cool temperate” (Herbertson), or “cool marine” (Koeppe), or “western 
margins of continents in higher middle latitudes” (Jones and Whit- 
tlesey), or “Csb” (Koeppen), or EC's (Thorn thwaite) The essential 
features, as denoted by these classifications, are a small annual range 
of temperature for the latitude, an abundant precipitation, most of 
which comes during the rather mild winter, a relati\ cly cool summer, 
a long frost-free season, and wind from off the ocean nearly all year. 
This type may be considered as the mam or basic climate lor the 
whole area Its best development is along the coast, it shows increasing 
degeneration from the basic type in direct proportion to increasing 
distance from the coast. 

Controls 

The latitude determines the seasonal cycle and total amount of heat 
to be received from the sun. This should yield a mean annual tempera- 
ture of about 42°,- and January and July means of 19° and 65'^, re- 
spectively, at 50° north latitude But the ocean and its currents and the 
air masses from over the ocean prevent the attainment of the expected 
average temperatures. It has been shown by Gerlach^ that air masses 
from off the Pacific Ocean are present over Seattle no less than 80 per 
cent of a normal year. As the air masses flow eastward, their properties 
are modified and changed by the parallel, high, and continuous moun- 
tain ranges which he athwart the general trajectory of air flow. 

The latitudinal shift of the wind belts during the course of the year 
results in numerous extratropical cyclones m this latitude during the 
winter, but during the summer the weather is controlled by the Pacific 

-All temperatiiics aic gi\en on the Fahienheit scale 

^ Arch C Gerlach, "Distiibution of Air Mass Types and Frequency of Change in 
the Western United States during 1937-1938,” Monthly Weather Review, Vol 66, 

1938- 
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High, thus the suntiiicis aie sunn\ \\lKU‘as the ^u^tels au* douch In 
addition to the mam mountain langes, the local topograjiln allows 
mai Led ddfeieiues o{ weathei, painculaiK temperatuic, to occur 
within shoit distances. This is cspecialh true during calm, clear 
weather. 

The ocean to 'uindwaul aflccis the temperatuie and moistuie con- 
tent oC the air tra\eling acioss it, the an bunging those acc|uired char- 
acteiistics to the land Foi this legion. the control ivhich is newt most 
ef[ecti\c is the mountain barrieis which stand so high that the tem-^ 
peratures are mateiialh reduced on tlieii slopes, moisture is -wrung 
irom the air on the windward side, and chnamic ^vanning is per- 
mitted on the lee side Furthermore, the mountains obstruct the 
flow and allow onl) the potentiall) \varmcr air from aloft to move to 
leew^ard. All these changes occur downwind. 

TEMPERATURE 
Mean Annual Temperatures 

Along the west coast there is little difference in the mean annual 
temperatures (Fig 35) From Brookings, Oregon (approximately 42° 
north latitude) to Prince Rupert (approximately 55° north latitude), 
a difference of 13° of latitude, 900 land miles, the mean annual 
decreases but little more than 7°, to 45° at the latter station. This tem- 
perature difference is about the same as that experienced in a differ- 
ence of 2,000 feet in the mountains. The fiat nonh-soiuh temperature 
gradient, owing to wind off the ocean, is m sharp contrast to that 
along the east coast, where the mean annual changes about 1 ° per 
60 miles. 

Inland the mean temperatures are more dependent upon altitude, 
effect of the mountain harriers, and distance from the ocean Inland 
the mean temperatures decrease progressively. The lowdands west of 
the Cascades, the Columbia Basin below 1,000 feet, the Rogue Rncr 
Valley, and the lower Snake Plains all enjoy temperatures abo\c 50°. 
The remaining subareas are too high or subjected to too protracted 
cold wintei'S to average above 50°. 

The Columbia Basin between 1,000 feet and 3,500 feet, the Middle 
Snake Plains, southern and eastern Oregon, the Coastal Range in 
Oregon, and Idaho bordering on the Columbia Basin are the largest 
areas which have mean temperatures betw^een 50° and 45°. The Cas- 
cades (above 2,500 feet), a portion of central Oregon (above 4,000 
feet), the Upper Snake Plain, and mountainous Idaho, Montana, and 
British Columbia largely experience mean temperatures between 45° 
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and zj.o°. The highest mountains and high mountain valleys in Idaho 
and Montana average below 40°. 

Large differences in temperature are found within short distances 
where the altitudinal difference is appreciable. Between Longmire and 
Paradise Inn (altitude difference 2,800 feet) the mean drops from 44"^ 
to 38°. 



Sea-Level Temperatures 

By correcting the temperature (Fig. 34) for the altitude of each 
station above sea level, ^ the effect of the ocean and the mountains on 
the mean temperature may be shown. Unlike the actual mean annual 
temperature map, the sea-level isothermal map portrays an increase 
of temperature from coast to interior. The southwest trend of the 
isotherms along the coast indicates that the ocean exerts a cooling 
which is dominant from March to November.^ The north and north- 
eastward alignment of the isotherms on the lee side (east) of all major 

^ For computing sea-level temperature 0.9° F. for each 330 feet (0.5° C. per 100 
meters) was added (see C. F. Brooks, A. J. Conner, and Others, Climatic Maps of 
North Ainerica, Harvard University Press, Cambridge, Mass., 1936). 

^ Ibid., Maps 3, 4, 5. 




Fig. 34. Mean annual sea-level temperatures. 


January Mean 

The temperature distribution during January (Fig. 35) shows a 
great similarity to that of the mean annual, that is, a rapid decrease 
of temperature eastward and very little increase southward. Within 
the latitudinal distance there is a difference of only 12°, a remark- 
ably flat temperature gradient for winter in this latitude. The Pacific 
Coast, even at Prince Rupert, is warmer than any place, regardless of 
latitude, east of the Cascade barrier. The greatest change of tempera- 
ture occurs along the windward slopes of the mountains whereas, on 
the lee side, there is little difference in temperature from the tops of 
the mountains to the floor of the valley below. This is especially true 
along the eastern flank of the Cascades. It is caused by an inversion 
of temperature in the cold, dry air in valleys. It is a common occur- 
rence in winter to find a decrease of temperature as one ascends on 
the west side of the Cascades and a continued decrease of temperature 
as one descends on the east side. 

Below 1,000 feet in the Columbia Basin the mean temperature 
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is above freezing. This is largely due to the low altitude and sec- 
ondarily to the easy access, through the Columbia Gorge, of rela- 
tively warm air from the ocean. 

The larger valleys do not show such pronounced inversions, and 
therefore have lower mean January temperature than the high, small 
enclosed valleys of Idaho and Montana. 



Fig. 35. January mean temperature. 


A measure of the continentality of the eastern part of the region 
is illustrated by the Snake Valley in Idaho. In the western part (alti- 
tude between 2,000 and 3,000 feet) the mean temperature is from 25° 
to 29°, in the middle part (3,000 to 4,000 feet) the temperature is 
between 25° and 20°, and in the eastern section (above 4,000 feet) 
the temperature is below 20°. 

Lowest Temperatures Recorded 

The coldest air (Fig. 36) comes from a traveling polar anticyclone 
which moves along the eastern edge of this area or to the east of the 
great chain of the Rockies. This produces a pressure gradient which 
causes cold, dry, clear air to flow southwestward. Though this happens 
a number of times each winter, not always does such a flow cover the 
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^\]k) 1 c area Tlic freqiienc) of cold flo^vs decreases liom northeast to 
souihwisi As the air hows lowaul lower latitiuks it passes o\ei a 
sin lace which is wanner, thereloie, ilie niiiuina teinpet atuies are 
hii>hei alono ilie Caliloniia-?se\ ada bolder 1 he inaiiue an alonp* 
the coast keeps suiiace leinjieiatiiies so high chirino the wniiter (be- 
tw’cen and 45"^) that the cold an is wanned rapidh as it arrues 
there. Thus, the coast has rclatnel) high minima temperatures 



Fig. 36. Lowest temperatures lecoided 


The most pronounced factor in warming the air in its w’^estern 
motion, however, is the effect of the mountain barriers. Because of 
the north-south alignment of the mountain ranges only the potentially 
warmer air, which is above the top of the continuous ranges, can flow 
over. This air in its descent on the westward slope is then heated 
dynamically (approximately 55° per thousand feet). The higher the 
mountain the warmer (potential temperature) the air that can flow 
ocer and the greater the descent. By damming off the bottom part 
of the polar air, the mountains thereby increase the temperature as 
well as reduce the amount of air flowing southwestward This factor 
materially contributes to the decreasing frequency of polar air from 
^^Arch C. Geilach, loc, cit. 
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northeast to southwest During a normal winter, air from the north- 
east reaches Seattle about hall a dozen times. 

Whenever clear, dry air covers the area it is preceded by a fall of 
snow which remains on the ground, thus producing the best possible 
suriace for nighttime radiation to lower the air temperature Inver- 
sions then develop, and low temperatures are recorded at the valley 
bottom. The lowest temperatuies are in the most protected valleys 
where there is no wind to stir the air This accounts for the extreme 
temperatures of Bowen (—55°), Dillon (—52'^), and Fortine (-—49°) 
^in Montana, New Meadows (—49*^) and Obsidian (-—44°) m Idaho; 
Cusick (—36°), Stockdill Ranch — near Wmthrop — (—33°), Bumping 
Lake (—31°), and Wenatchee (—29°) in Washington; and Vale (—39°) 
and Wallowa (—38°) in Oregon. 

Where low gaps form a break in an otherwise continuous barrier, 
cold air will flow westward when a favorable pressure gradient is 
present The Columbia Gorge is a major gap of low altitude across 
the Cascades The lowest temperatures west of the Cascades, Long- 
Mew (—20°), are immediately tributary to the Gorge, and greater 
warmth is found in all directions from the south through the west to 
the north of this orifice. IVind of destructive velocity is often observed 
111 the gorge when the air drains westward ^ 

Of lesser influence and effectiveness is the gap in the Fraser River 
m lower British Columbia The air drainage basin of this valley is 
much smaller than that of the Columbia Basin Nevertheless, with 
faimable pressure, cold air flows out as far as Georgia Strait and the 
San Juan Archipelago and accounts for the low minima (below o*^) in 
the northern part of the Puget Sound Lowland and southern British 
Columbia. 

July Mean 

During this month (Fig 37) the reverse condition from that of 
midwinter is present; that is, there is an increase of temperature from 
west to east This amounts to more than 15° from the coast to the 
Lower Snake Valley, though the latter is more than 2,000 feet high. 
The difference from coast to inland is largely owing to the blocking 
mountains and to the aridity of the summer air which permits high 
daytime maxima 

The immediate coast and adjacent portions of the Puget Sound 

C Cameron, “Easteib Gales in the Columbia Ri\er Goige,” Monthly Weather 
Reviexv Vol 59, 1931 

A B Carpenter, “Subsidence m Maiitime An o\er the Columbia and Snake River 
Basins/’ Monthly Weather Review^ Vol 64, 1936 
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Lo^vlands Iia\'c temperatures below 6o", the greater part of the Puget 
Sound Lowlands liave temperatures bclo\v 65^, but the Willamette 
and Rogue Ri\’er valicns are between 65° and 70'^. All the Columbia 
Basin, cxmtral and southern Oregon, and the Snake Valley are be- 
tween 65" and 70°. In western Alontana the temperatures are well 
above 65°. 



Fig. 37. July mean temperature. 


All the higher mountain ranges, the Cascades, Olympics, Coast 
Ranges, and Rockies, have means of 65° or less. These lower tem- 
peratures are solely the result of, and dependent upon, altitude. 

The high, enclosed, narrow valleys, by reason of their protected loca- 
tion, have relatively high mean temperatures. An example of this is 
the upper part of the Salmon River (above 6,000 feet) near Stanley, 
Idaho, where the mean is well below 60°. 

Highest Temperatures Recorded 

Because of the usually clear skies during the summer over nearly all 
the region, high maxima temperatures (100° or more) have been re- 
corded at all stations, except those along the Washington coast and the 
cold waters of the Strait of Juan de Fuca. 
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The lower Snake Valley and the lowest part (below 2,000 feet) of 
the Columbia Basin have experienced temperatures above 110°. Boise 
stands supreme in having recorded the only temperatures above 120°. 

Mean Annual Range 

The mean annual range (Fig, 58), difference between the means of 
the warmest (July) and coldest (January) months, is a measure of the 



continentality. The annual range along the immediate coast may be 
considered as purely marine for this latitude because there is little 
effect of the continent expressed here, especially along the coast of 
Oregon, south of Toledo, and along the west coast of Vancouver 
Island, north of Estevan. Along the latter portion of the coast the 
range is between 18° and 19° and along the former about 15°. 

Eastward from the coast the annual range increases to the maximum 
amount of more than 50° in the middle Snake Valley. The Coast 
Range of Oregon and the Cascades are marked by an especially steep 
gradient, again illustrating the effect of the barrier control. Though 
wintertime temperatures in the topographically lowest parts of the 
Columbia Basin are nearly those found along the coast, high summer 
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temperatures produce an annual range of more than 40°. In the 
higiier parts of the interior basins the range is about 45"^, though cen- 
tral Oregon, by reason of a somewhat lower latitude, has a range of 
nearer 40°. This amount, more than double that along the coast, may 
be considered as a continental range. 

Last Killing Frost in Spring 

AV'ithin the region are wide differences of the average date of the 
last killing frost in spring (Fig. 39). The station extremes are Febru- 



ary n at Tatoosh Island and June 28 at StockdilL The primary con- 
trols determining the date for each station are altitude and exposure, 
except along the coast and the littoral adjacent to the inland waters. 
Isolines of the average dates, therefore, closely parallel the contour 
lines. 

Along the coast marked differences occur, depending on the distance 
from the Pacific. A few miles produces differences of a week to a 
month. North Head, Washington, on the coast, is separated from 
Astoria by only 10 miles and yet the frost date of the latter is March 8 
and the former February 17. On the lee side of the inland waters of 
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Washington the last frost generally comes prior to April i along the 
immediate shore, but inland a few miles and below 1,000 feet the frost 
is as late as the last of April. This is true in the lower part of the 
Columbia Basin also. 

Between 1,000 and 4,000 feet in Washington and Oregon, frost 
occurs any time during May, the earlier dates being at the lower alti- 
tude Striking differences in the dates, and therefore stages of vegetative 
progress, are to be noted within short distances where changes of alti- 
tude are great. Snow may still cover the ground at Moscow when the 
•lilacs bloom in Lewiston, 2,000 feet lower The first early vegetables 
come from Kennewick (altitude 500 feet), which is relatively free of 
late frosts, the same vegetables come later from the higher locations, 
where late frosts delay planting. In the Snake Valley, however, by 
reason of rapid warming in the spring, the last frost may be experienced 
before May as high as 3,000 feet, and only in the highest enclosed val- 
leys (above 6,000 feet) are the frosts retarded until June. 

First Killing Frost in Autumn 

The isolines of average dates again closely parallel the contour lines 
but, for the area as a whole, there is less difference in the dates of the 
killing frost in the autumn than the last frost in spring (Fig 40) 

In Washington, where both the earliest and latest last spring frost 
occur (41/2-month interval), there is a difference of about 31/9 months 
in the autumn frost. This is because autumn frosts occur during clear, 
calm weather, and nighttime loss of heat is the dominant factor in 
reducing the air temperatures to freezing. The loss of heat is about 
equally rapid within the altitudinal range of stations Through this 
process freezing temperatures result in a valley, whereas the normal 
decrease of temperature with altitude may bring the slopes of a moun- 
tain to freezing temperatures on the same date. 

When nighttime cooling reduces the temperature in a valley bot- 
tom, somewhat higher temperatures, perhaps above freezing, may re- 
sult at intermediate slopes The v^alley side may then have a later first 
frost in the autumn This is frequently the case in enclosed valleys, 
irrespective of altitude, but the immunity to frost of the valley sides 
depends largely on the ratio of bottom width to drainage area of the 
sides; the narrower the valley, the more pronounced the vertical tem- 
perature differences. 

The coast has its first autumn frost in late Nov'ember or early 
December, so late that cranberries can be grown there The Willamette- 
Puget Sound Trough and the lower Columbia Basin have their first 
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autumn frost during the last ^veek of October or first half of Novem- 
ber. In the Snake \killey in Idaho tlie corresponding dates are first 
week of Octol)er, last ^veek of Se]>tember, and niid-Se])tember for the 
lower, middle, and upper parts. Between 1,000 and 3,000 feet in the 
Coliiml)ia Basin the frost generally occurs in the latter half of Sep- 



Fig. 40. First killing frost in autumn. 


tember, whereas at higher altitudes the arrival may be as early as the 
second week of September. 

Length of Frost-Free Season 

The length of the frost-free season (number of days between the 
date of the average last spring frost and first fall frost) reflects the wide 
differences of the determining frosts (Fig. 41). The extremes are 68 
and 306 days (Stockdill and Tatoosh Island; 200 miles apart; altitude 
difference 2,200 feet). 

The length of the frost-free season clearly demonstrates that east of 
the Cascade barrier the land is the dominating influence, for example, 
short season, and that altitude plays an important part in determining 
whether the season shall be slightly more or much less than 4 months 
in length. The altitude of the lower Snake Plains is low enough to 
permit a season of about 5 months, whereas, in the Columbia Basin, 
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the season is about 4 months. Higher up, the season shortens approxi- 
mately in direct proportion to altitude. 

The coastal plain, except for a portion where the Oregon Coast 
Ranges abut the ocean, has more than 7 months without frost. This is 
directly ascribable to the temperature of the winter wind from off the 
water which is higher than 40°. But the decrease in length, progressively 



inland, is very rapid. Usually within the first 50 miles the season is 
shortened by a full month. 

The Puget Sound Lowland and Willamette Valley show marked 
differences within short distances but the average season is about 7 
months in length. The differences depend upon the location of the 
stations; for example, city or country, hillside or valley bottom, close 
to or few miles from water (Puget Sound, Strait of Juan de Fuca, Co- 
lumbia River, etc.). Thus local topography and proximity to water 
bodies produce or prevent a long frost-free season here. 

PRECIPITATION 
Mean Annual Precipitation 

The outstanding characteristic of the precipitation (Fig. 42) over 
the whole area, except western Montana, is that more falls during the 
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colder half year (No\cmbcr through April) than during the warmer 
half year (May tiirougli October). The colder lialhyear proportion 
decreases from west to east. Because one of the criteria of a marine 
climate is that greater precipitation occurs in winter than summer, the 
whole regiort lias a marine precijiitation regime as far inland as the 
Bitterroot Range. To the east of that barrier, a continental precipita- 
tion regime holds sway. 



North Head, Washington, is the best example of a station along the 
coast least influenced by mountains. Its annual total (approximately 
50 inches) indicates the amount that occurs along the coast at sea level. 
The recorded falls at other stations, being considerably more than at 
North Head, demonstrate that the amount is affected by the mountains. 

The windward slope of the mountains (southwest) causes ascent of 
the unstable and nearly saturated® maritime air. This results in copi- 
ous precipitation on the western slopes. North of the Columbia River 

® H. C. Willett, “American Air Mass Properties,” Papers in Physical Oceanography 
and Meteorology, Vol. II, No. 2, p. 30, 1933, Massachusetts Institute of Technology 
and Woods Hole Oceanographic Institute. 
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more than lOO inches is common, it is here that the greatest amount of 
precipitation occurs m North America. 

The first mountain ranges receive the largest amount, and succeed- 
ing ranges (downwind) receive somewhat less The precipitation then 
is governed largely by altitude 

The lee slope permits descent of air or increases the distance through 
which the ram must fall. The greater the latter distance, the greater 
the precipitation that evaporates and the less that reaches the surface 
of the earth. If the air on the lee slopes is actively descending, it is 
becoming warmed and, therefore, is a drying wind from which no pre- 
cipitation can come Thus, the lee slope receives less precipitation, and 
the mountain casts a shadow of less rain. Paradoxically, this has been 
termed a “ram shadow”, a better term is “dry shadow.” These shadows 
are very definite m the Northwest, especially m the lee (northeast) of 
the Olympics where the annual amount is less than 20 inches (Sequim, 
etc ). 

The Cascades cast a “dry shadow” of considerable importance be- 
cause the Columbia Basin is lower than the Cascades. The rainfall 
decreases with diminishing altitude in all directions to a minimum of 
about 6 inches just north of the confluence of the Snake and Columbia 
rivers The low plains of the Columbia Basin, together with central 
and southern Oregon that recei\c less than 10 inches a year, form in- 
terior deserts The Northern Rockies and the Blue Mountains proper, 
because of their altitude (equal to or higher than the Cascades), are 
more favored with precipitation, averaging 15 to 50 inches In the lee 
of these mountains, or any of their spurs •which he athwart the moist 
westerly winds, are local “dry islands.” Of these the largest is the 
Snake River Plain Here again the altitude is the mam factor deter- 
mining the amount, for the lower portion receives about 10 inches or 
less, the middle 10 to 13 inches, and the upper portion more than 13 
inches. 

From the above it follows that the isohyets will generally parallel 
the coast and the windward slope of the mountains, but will cut across 
the mountain gaps, for example. Straits of Juan de Fuca, Columbia 
Gorge On the “shadow” side the isohyets will more closely parallel 
the contours, with the least rain at the lowest altitude. 

Because the precipitation comes during the colder half year, it is 
associated with traveling depressions which cross the Pacific from the 
China Sea.^^ The annual north-south swing of the normal cyclonic 
trajectory and the annual cycle of change in intensity of these storms 
H G Byers, “Air Masses of the Pacific,” Bulletin of Senpps Institute of Ocean- 
ography Technical Series, Vol 3, No 14, p 321, 1924 



120 


CLIMATES OF THE PACIFIC NORTHWEST 


pro\ide little c}'clonic preci])itation during the warmer half year. The 
summer, though sunin" and hot east of the Cascades, is relatively free 
of convectional storms l)ecause the air is too dry. Only small cumulus 
clouds (alto cumulus) can develop from daytime con\’ection except 
where the air is ascending the higher mountains. Here summer thunder- 
storms are relati\eiv frecpient. The coolness of the lowlands west of 
the Cascades is so detrimental to convectional acti\ity that only a few 
mild thunderstorms occur each )'ear, and these are the result of frontal 
iiio\emeiits associated with cyclones. 

Snowfall 

^Vith winter sea-level temperatures near freezing and with maximum 
rainfall during the colder half year, it is to be expected that at mod- 



erate and high altitudes, and especially on the windward slopes of the 
mountains, much of the precipitation will be in the form of snow 
(Fig- 43)* 

Along the coast there is little snow (average is about 5 inches) be- 
cause of the lack of cold waves from the interior reachine so far west. 
The lowlands west of the Cascades, which are colder than the Pacific 
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Coast Plains, have an average o£ about lo inches Even this is a small 
amount compared to the total ram during the same period Here, as 
along the coast, there are lew flows of cold air from the east to produce 
the necessary cold lor snow 

Undoubtedly, considerable snow falls on the higher slopes of the 
01}mpic Mountains — sufficient to allow snow fields and small glaciers 
to be present in spite of altitudes below 8,000 leet. In the Cascades the 
amount depends almost entirely on altitude and exposure, with an 
increasing amount being recorded up to a height of 5,000 to 6,000 
feet The zone of maximum amount may be above that, but, at pres- 
ent, there arc no recording stations abo\e 6,000 leet At 500 leet (Sno- 
qualmie Falls) the winter total a\erages 16 inches, at 3,000 feet 
(Snoqualmie Pass) nearly 400 inches, at 4,400 feet (Mt Baker) 492 
inches, and at 5,500 leet (Paradise Inn) 591 inches Because of the 
great depth of snow in the Cascades, the State Highway of Washington 
finds It feasible to keep but one route over the mountains (Snoqualmie 
Pass) open all winter. 

East of the Cascade barrier the amount decreases rapidly. In the 
Columbia Basin there are 10 to 35 inches, the amount increasing in all 
directions from a point near the confluence of the Snake and Colum- 
bia rivers. 

In the Blue Mountains and Northern Rocky Mountain areas, the 
winter’s fall is well abo\e 50 inches, and in higher places the total may 
be more than 200 inches In the mountains, railroads must build many 
miles of snow sheds and maintain snow-removal equipment to keep 
the rails open during the winter As with rainfall, deep, enclosed 
valleys receive less snow than the surrounding mountains. 

In British Columbia the situation is the same; to wit, about 10 
inches on the immediate coast and a rapid increase of total fall with 
higher altitude At Premier (altitude 1,371 feet) the total is 466 inches. 

The duration of the snow cover is somewhat proportional to the 
total amount The lowlands, west of the Cascades, and the coastal 
plain have snow on the ground less than 5 w^eks. This duration in- 
creases to 10 weeks in the lower part and to 15 to 20 w^eks m the 
upper part of the Columbia Basin. In all the mountains where the 
snow depth is 50 inches or more, the duration on the ground is more 
than 20 weeks On Mt. Baker (4,400 feet) and Mt Rainier (5,500 feet) 
the season is at least 40 weeks long Abo\e 8,000 feet snow lies on the 
ground all )ear 

The amount of snow is of utmost economic value especially for 
irrigation where natural precipitation is insufficient, and also for 
hydroelectric power All irrigated districts are entirely dependent upon 
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the snow melt, which is at a maximum at the time that the greatest 
amount oi watei is iiecessar) lor the gum mg crops Because of this 
chdiactenslic, it is not essential to store much water lor the irrigating 
season and nrigation costs are rclatuely low. 

The water j^ower de\ eloped, and to be de\ eloped, is also largely 
dependent on the riinolf oi snow melt That this maximum h}dro- 
electric power should be maintained all }ear it is necessar) to provide 
reser\oirs to eten out the early maximum discharge oi the ri\ers 

In the Northwest numerous snow courses have been established 
where snow sur\e\ors are busy in late winter measuring the water con- 
tent oi the snow co\er to determine how much water will be available 
for irrigation, power, and other uses during the following dry season. 

Sunshine and Cloudiness 

From the records of the few weather bureau stations that record 
sunshine and cloudiness it is possible to conclude that along the coast 
and the lowlands west of the Cascades the a\eragc amount of sunshine 
is 40 to 45 per cent of the total possible. This figure would be further 
decreased in the coastal mountains, probably to 30 per cent East of 
the Cascade barrier in the Columbia Basin, northern Idaho, and west- 
ern Montana the yearly average is 52 and 59 per cent In the Snake 
Valley, as represented by Boise, the high value of 65 per cent is 
realized. 

Winter is the least sunny season over the whole area Along the 
coast the sun shines about 20 per cent of the total possible time, and 
this amount increases slightly in the lowlands west of the Cascades In 
the Columbia Basin, northern Idaho, western Montana, and the Snake 
Valley the percentages are 28 to 43 per cent. 

Summer is the sunny season. Seattle and Portland report an average 
of 60 and 64 per cent, Spokane and Baker 77 and 75 per cent, Kalispell 
and Helena 69 and 70 per cent, and Boise 84 per cent. 

Crops grow rapidly during the sunny summer and produce large 
yields when irrigated (two to four cuttings of alfalfa can be made, 
depending on the district). In appearance of the fruit and quality 
of the grains these crops are superior to crops raised in less sunny 
areas. Fewer pests and diseases attack the crops than in cloudier 
climates. 

Wind 

The mountain-valley character of the topography of the region, with 
the observing stations in the valleys, materially reduces the validity of 
wind observations because the surface wind will largely be directed 
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either up or down the valley. For general wind directions isobaric 
charts ot the average pressure then give a truer picture These charts 
show that during the winter season the wind is from the southwest to 
south and in the summer from northwest to west. These directions are 
consistent with the rainfall regime, southwest wind has a high mois- 
ture content and is unstable (therefore rainy), and the northwest wind, 
being cooler than the surface over which it is traveling and descending 
(therefore warming), is dry. 

Many local winds of all types are to be found because of the topog- 
raphy, mountain barriers, juxtaposition of land and water, snow sur- 
face versus bare ground, and mountain gaps of all sizes in addition to 
rapid changes in steepness and direction of the pressure gradient 
Among them may be listed the following, the places where found, and 
season of occurrence. 

Sea breezes (Land breeze seldom observed because the water is too cold) — 
Along the coast and the inland waters (summer) 

Valley breezes — .\ny mountain valley (warmer half year) 

Mountain breezes — Same as above 

Fall (katabatic or gra\ity) winds — Any mountain valley which opens out 
to a high, wide, snow-covered, large alpine meadow (spring and summer). 

Gorge winds — Fraser, Columbia, Snake, Thompson, and other rivers, 
Straits of Juan de Fuca, fiords of British Columbia (any season) 

Chinook (Foehn) winds — On the lee side of any mountain, provided pre- 
cipitation (rain or snow) falls on windward slope Examples A descending 
wind on east side of Cascades m winter, descending wind on west slope of 
Bitterroots or Cascades if snow or ram has fallen on east slope of the 
Rockies (rainy season). 

Conclusions 

The location of the Pacific Northwest in midlatitudes on the western 
margin of the continent with resultant onshore wind yields a marine 
climate. The distinctive characteristics of this basic type are greatly 
modified by distance from the coast, differences in altitude, mountain 
barriers, and local topography. The modifications are all toward in- 
creasing aridity and continentality, except on the windward slopes of 
the mountains, and are so pronounced that all marine characteristics 
have been obliterated on the eastern boundary of the area. As a result 
there is a large number of climatic types (Fig 32) 

The number of the climatic types and their characteristics have 
produced nearly all types of soil from the most acid to the most al- 
kaline The Northwest has the greatest commercial forests in the 
world (more board feet per acre), excellent grazing land, and even 
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Summary Table of Climates of the Pacific Northwest 




CLIMATES OF THE P VCIFIC NORTHWEST 



^ Throughout the Northwest the greatest piecipitation occuis m the colder half of the yeai in all regions except the noithern and middle Rockie; 
vhere it comes m the warmer half of the year as a result of continental influence 
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alkaline flats, all of which are the result of native vegetation controlled 
by climate and soil. 

Each climatic type will permit certain activities, will tolerate some 
and will restrict others. This is particularly true of all forms of agri- 
culture and, to a lesser extent, of many other human endeavors. The 
large number of climates, each with its distinctive characteristics, has 
passively permitted or actively demanded the wide range of activities 
to be described in later chapters. 




PART III 

EXPLOITATION AND CONSERVATION OF 
NATURAL RESOURCES 




CHAPTER 5 


PACIFIC NORTHWEST SOILS 
By C. E. Deardorfi and W A Rockie 

One hundred years ago the Pacific Northwest was a wilderness of 
timber and oi grass Bare land was \irLually nonexistent West ol the 
Cascades nearly every acre was tiee covered East of the Cascades the 
grass) sage-covered basins ol the Columbia and Snake rivers were inter- 
spersed with, and surrounded b), pine-covcied mountains and hills 

The only unclothed areas in the entiic legion consisted ol a few 
“sore sjiots” of raw sand dunes along the ocean front, the Columbia 
River, and in a few ol the driest inland spots, an occasional recently 
burned forest or grassland area and some above-vegctation-lmc moun- 
tain peaks These exceptions made up a negligible percentage of the 
total land area The region otherwise was perfectly and completely 
clothed by nature’s plant species 

Under such cover, the soils of the region developed slowly from the 
original mantle ol relativel) inert soil parti-cles During recent periods, 
at least since present climatic conditions have pi evaded, the late of 
sod formation has exceeded the rate of geological erosion suffidently 
to have developed a mantle of mature sods over most oi the lowlands 
and the gentler slopes. The steeper high mountains generally have a 
rather thin, and usually a less mature, soil mantle. 

The sods of the Northwest are highly v^ariable ^ They vary with the 
geological formations and with the topography, the precipitation, the 
temperature, the humidity, the winds, the sunshine, the cloudiness, 
the degree of surface drainage, and the character of the plant cover 
under which they have develo})cd 

If each physical and chemical difference in the soil was the basis for 
designating individual sods, every farm would have a different sod for 
each sample studied Techmcall) this woidd he true if loo or even 
2,000 samples to the acre were used A lifetime could he spent describ- 
ing and differentiating the sod varialiles in a single small valley or even 
on a single farm Two soils are no more alike than two human beings 

1 The chait, pages 144-145, will be found useful in helping to distinguish between 
types and technical teims 
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die alike. Soils ma) be siniiiai, but natiue ne\er makes two alike. 
Such a limitless number ol soils makes necessai>, lor any generalized 
stud}, the groujnng ol similar, though dillerenl, soils into groups or 
classes 

Since soils are dillerent mdiMclualh, the) must receue mdmdual 
iieatment in order to attain the best results. The best handling ol soil 
is attained onl) alter an intimate acquaintance has been gained with 
any tiact ol land E\er) larmer knows ol certain spots on his larm to 
which he wotdd gi\c indiMdual treatment il he had time A low spot 
may be so soggy that it dela)s the plowing of an entire field A clayey 
hillside ma) permit ol proper tillage only under certain moisture con- 
ditions. 11 the land is tilled when cither too wet or too dry, there is 
trouble 

Most portions ol an a\erage field on good larm land are sufficiently 
alike, however, so that the entire field usually is farmed with uniform 
cultural treatments Soils, like people, respond better under indmdual 
consideiation and treatment. Some soils, like some people, will stand 
more abuse than others. Some soils will stand more cultivation, more 
pulverization, or more cropping without apparent damage, other soils 
show an instant and unmistakable reaction to ill treatment. 

The units of classification used in discussing characteristics of soils 
arc grouped into two principal categories (i) series and (2) types. 

The series is a group of soils having genetic horizons of similar char- 
acter with respect to differentiating factors, and, except for the texture 
of the surface (which determines the type), these soils have morphologi- 
cal features of close similarity 

ORIGINAL CONDITION OF SOILS IN THE NORTHWEST 
Parent Material 

Basaltic bedrock dominates more of the land area in the Northwest 
than any other class of rock. It underlies most of the land area between 
the Cascades and the Rocky Mountains and is common in other parts 
of the Northwest. The Cascades are volcanic except for a part in north- 
ern W^ashington, whereas the Coast Range consists dominantly of dense 
sedimentary and eruptive rock and the Rocky Mountains are domi- 
nated by granitic types with remnants of old sedimentary cover rock 

Superimposed upon thousands of square miles of both lowland and 
upland areas within these three general areas of different types of 
bedrock (basaltic plateau. Cascade and Coast ranges, Rocky Moun- 
tains) are extensive areas of loosely consolidated or unconsolidated 
lacustrine, alluvial, or wind-blown sediments. In fact, probably two- 
thirds of the area within the region has a more or less uniform mantle 
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of this secondary material. This is particularly true of the lands that 
are used lor any phase ol agriculture. The basaltic plateau usually is 
thinly cohered with these deposits, and all the major valleys and many 
oi the lesser depressions within the Cascades, the Coast Ranges, and 
the Rocky Mountains are similarly mantled Even some of the moun- 
tain slopes are covered by secondary sedimentary material, although 
most ol them have soil that is thin and largely residual. 

Soil Textures 

Textures of the soil range from highly colloidal clays to coarse sands 
and gravels In the basins of the Columbia and Snake rivers, the soil 
textures are generally sandy along the western border, becoming finer 
toward the eastern limits. In general, the soils along the eastern border 
of these basins are loams, silt loams, and silty clay loams. West of the 
Cascades, soil textures in the glaciated portion arc extremely variable, 
ranging from gravel to sand to clay. The nonglaciated portion, in 
which most ol the west-side agriculture is located, is dominantly the 
hca\'icr-tcxtuied soils, chiefly silt loams and clay loams In the Rocky 
Mountain area, the soils are dominantly sandy in character Heavy- 
textured soils are the exception. 

Soil Profiles 

The profile of a soil displays the different zones or horizons from 
the land surface downward into the unaltered parent mateiial. Soil 
students recognize three separate horizons (A, B, and C) in soils 
(Fig 44)- 

Horizon A is the upper or surface layer from which natural factors 
are removing, through leaching and gravity, certain important chemi- 
cal and physical constituents of the soil material 

Horizon B underlies this upper layer and receives, through precipi- 
tation and deposition, the materials that are being leached and washed 
downward from horizon A 

Horizon C is the underlying parent soil material, relatively unaltered 
by these weathering processes. 

Development of soil profiles is a slovv^ process, even under the humid 
climatic conditions in western Washington and western Oregon It 
proceeds still more slowly under the semiarid conditions east of the 
Cascade Mountains A studv of the actual development of a mature 
soil, beginning with a newly exposed inert soil material (now found 
only as horizon C), would require a period of at least several hundred 
years to accomplish No such sustained study of the actual development 
of a certain soil has been made, nor is such an accomplishment likely. 
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Adaptations of this principle, however, are being made by actually 
suidying the horizontal development of the current stages of differently 
aged soils. By interpolation and interpretation, the desired information 
is attained. 



p Z? Horizon 
.1 Surface Soi! 


B Subsoil 
columnar day 


B Zone Hme 
concentration 


C Parent material 


Soil Is Alive 

The soil is a living thing. It is not just “dirt” or “dust.” It is a 
resultant from weathering, washing, blowing, glaciation, or from a 
combination of several of these natural processes. To many persons, 
soil is merely something that sticks to one’s shoes when it is wet or 
something that is difficult to remove after it dries; something that gets 
into one’s eyes, ears, nose, and mouth when it blows. This, however, 
is soil “out of place.” When it is producing plants, soil is “in place.” 

Soil is always developing, always changing. It is never static. This 
change may be from youth to maturity in one soil, while a near-by 
soil is developing from maturity to old age. 
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Effect of Plant Growth 

When the land in the Northwest was first exposed to weathering, the 
soils had no profiles There were no lungi, no bacteria, and probably 
no insects There was no vegetation on the soil, and there was prob- 
ably no animal life. All these spread into the area and graduall) at- 
tained their present development alter a long succession ol changes 
The land undoubtedly passed through many stages of plant succession 
between the original barren uplifted sea or lake floor or wind-blown 
deposit and the grass or tree-co\ered land that history first records. 

The growth of plants, with whatever climatic conditions accom- 
panied that growth, started the development of soil from the relatively 
inert parent material The original and the succeeding plant tyj^es 
slowly added organic content to the soil Roots penetrated the surface 
soil while surface portions of these plants developed a litter More and 
more loots grew and died, every change making for an ever more mel- 
low and “living” soil 

A close microscopic study of the soil is much more interesting than 
one would imagine Almost any soil contains live roots which \ary in 
size from the finest root hairs to large roots. It contains an almost in- 
finite variety of dead and decaying roots, whereas the older organic 
materials (or sometimes it is the less stable portions) have entirely lost 
their original physical form This material is humus One can see the 
results of the changes m the soil attributable to bacteria, to insects, to 
the digestion of soil by worms and other life, and to the loosening of 
the soil by plant roots and by freezing 

During the period of natural soil development, all soils become 
more porous, more mellow, and more spongelike In any particular 
locality, the degree of soil development depends upon several factors, 
namely, the characteristics of the parent soil material, the length of 
time during which development has taken place, the character and 
density of the vegetation growing thereon, and the climatic conditions. 
This is not simply a matter of 

A clay soil X ^ period of 5,000 vears X a 20-inch rainfall X a 
45-degrcc annual temperature X a 30 per cent cloudiness 

It is far more complex The results depend upon intimate details of 
how, when, where, how fast, how prolonged, and how regularly 
changes in the precipitation, the temperature, the sunshine, and the 
winds occur. An actual formula undoubtedly exists, but our knowl- 
edge of the several factors is still far too incomplete to express the 
conditions as a mathematical formula 

By the time the white man took the country, almost all the land w’^as 
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nioic 01 less hca\ih c()\ercd glass or with trees or with both. This 
at count bungs the land up to our present peiiod oi de\elopment. 

SOILS 

The Pacific Northwest is characterized b) wide \ariations in climate, 
natural vegetation, geological oiigm oi suiiace deposits, topography, 
and diainage. These conditions proioiindh influence the individual 
characteristics oi the soil and its agricultural adaptations and crop 
value. A s)stem oi soil classification is a valuable aid to the stud) of 
the inherent characteristics and agricultural adaptations of the indi- 
V iclual soil. 

Thei'e are many different ways of grouping soils according to the 
purposes to be served. Two well-recognized classifications will be of 
value in a discussion of the soils of this region (i) geographic and 
(2) taxonomic. The geographic group as considered here includes soils 
oi close geographic relationships, particularly as such characteristics 
determine their use adaptation The taxonomic grouping established 
by Dr Marbut is designed to place soils having similar morphology and 
theoretically similar genesis in the same groups (Table, pages 144-145 ) 
From the standpoint of soil types, the region has been divided into six 
major areas, corresponding closely to zones that have similar climatic 
conditions, common natural \egetation, and use capabilities, as 
follows: 

I Palouse-Walla Walla Area 
II Columbia-Snake Plateau Area 
III. Coastal Valleys and Foothill Area. 

IV Intermountam Basin and Plateau Grassland Area. 

V Mountain Forest-Grass Area 
VI Mountain Forest Area 

Palouse-Walla Walla Area 

The Walla Walla, Athena, Palouse, Thatuna, Nez Perce, and similar 
soils lie mainly in the 14- to 25-inch rainfall belt of the Columbia 
Plateau wheat section of eastern Washington, northern Idaho, and 
northeastern Oregon, with small areas in the foothill plateaus of south- 
eastern Idaho They occupy narrow belts of rolling prairie uplands 
roughly parallel to the yellow pine-timbered low mountains which rise 
abov^e them. The elevation ranges from 700 to slightly over 3,000 feet 
in Washington, Oregon, and northern Idaho, and from 3,500 to 6,000 
feet in southern Idaho. Native vegetation consists principally of dense 
stands of bunchgrasses and their climax associates. The cultivated land 
is devoted chiefly to grain production and constitutes one of the most 
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productive wheat areas in the Northwest, certainly, and probably in 
the entire world. 

The aforementioned soil groups represent progressive degrees of 
soil development from youth to age and degradation under increasing 
rainfall and soil-maturing conditions from west to east. 

Walla Walla Senes. The soils of the Walla Walla series have been 
formed from wind and water-laid sediments under conditions of weath- 
ering productive of zonal pedocals They show the least mature profile 
development of any upland group The senes is characterized by mel- 
low pei'MOus profile, brown to dark brown noncalcareous soils, with 
lighter brown, friable, subsoils that become slightly calcareous lower 
down 

The topography ranges from nearly level to steeply sloping The 
climate is semiarid with a rainfall of 14 to 18 inches Elevation is 1,000 
to 2,000 feet Wheat is the principal crop, and high yields are the rule. 
Forty bushels per acre or more are common yields The farming system 
is wheat-summer fallow, and, because of long periods of exposed bare 
soil associated with this practice, wind and water erosion are serious 
problems The friable character of the lower horizons makes deep 
gull)ing a serious menace on the more sloping areas. Gullies sc\eral 
feet deep often result from one runoff period 

Atlie 7 ia Senes Closely associated with the Walla Walla soil scries is 
the Athena series, representative of a slightly more mature soil than 
the Walla 'Walla Athena scries soils are intermediate in character be- 
tween Palousc and Walla Walla soils They arc dark brown soils dcA el- 
oped under grass cover and under the influence of slightly more rain- 
fall than the Walla Walla, but less than the Palouse The surface soils 
have a high content of organic matter and arc easily cultivated They 
have clay loam subsoils and silt loam lower subsoils and are non- 
calcareous to a depth of 50 to 60 inches, where a slight accumulation 
of lime occurs. They lie at elevations usually slightly higher than the 
Walla AValla. The soils arc among the best wheat soils m eastern Wash- 
ington and Oregon. 

Palouse Seyies The Palouse soils are most extensively and typically 
developed in the rolling plateau of Whitman and Spokane counties, 
Washington The surface of the loessial and water-transported soil is 
rolling In some sections the topography appears to be the result of 
water erosion, in other places it has dunelike appearance with steep 
north and east slopes and more gentle south and west slopes. The soils 
lie at elevations of 1,500 to 3,000 feet above sea level, usually higher 
than the Athena soils and somewhat lower than the Thatuna The 
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diitiaie is siibhuniid with sli^L>hil\ higher rainidll than the Atluna, 
tanging itoin iS to 22 indus 

1 In suiiace oi the Palouse soils is a dark bunsn, liiable, and gianu- 
ku niaunal Silt loam is ihe ]>iedominant sin lace tevtme 1 he subsoil 
IS a tough, iiro^sn to \ello\Msh-bi(n\ n cla\ loam underlain h\ ^eiI(nvlsh- 
biown sili\ da\ loam, gencialh none ak au‘ous except in lower depths 
ihe Palouse soils aie higlih piocluctue ’tshcat soils The general 
agncultuial piactues associated mth summer lallow-nheat farming 
and with wheat and }>ea laiming are the main contributing factors to 
the deterioration of this soil through erosion. 

Thatuna Soies. Sods m the 1 hatuna series aie den\ed from wmter 
and wind-deposited mateiial and ha\c a moie maturel) dc\ eloped 
profile than the Palouse The) are difierentiated Irom the Palouse series 
b\ shghil) lighter suiface color, the occuricncc ol a compact leached 
gra) subsLirlace ia)cr and compact cla) subsoil 

The) occupy a narrow’ belt adjoining the timbered higher mountain 
slopes at an elcwation of 2,000 to 4,000 Icet Rainfall is 20 to 30 inches 
This scries lalls in the categor) of degraded chernozem 

Wheat IS the principal crop on rolling hills originall) co\ered wnth 
a bunchgrass t)pe of \cgetation. The somcwiiat imper\ious nature of 
the soil profile and the wdicat-su miner fallow rotations have caused 
erosion to be w^ell advanced. 

Columbia-Snake Plateau Area 

The soils of the Columbia-Snake plateau area are derived from 
wand- and w’ater-deposited material and ha\e been developed under 
low’er rainfall conditions than the Palouse-Walla AValla soils They 
have lighter brown to grayish-browm surface, less mature de\elopmenL 
and a higher concentration of lime near the surface Twm senes groups 
dominate the agricultural lands of the area Group one has permeable 
subsoils wdth lime concentrations at varying depths, and group twm 
has compact subsoils and similar lime concentrations. 

Ritzville Senes The Ritzville series of the mellow subsoil group is 
the deepest leached member of the two groups and has been developed 
under slightly more rainfall than the Wheeler series or its compact 
subsoil counterpart, the Portneuf series. 

Ritzville loam, the most extensive type of this series, has a light 
browm loam of uniiorm mellow surface The profile shows little differ- 
ence between soil and subsoil, except that, below 30 inches, concen- 
tration of calcium carbonate begins. The topography is undulating to 
rolling Elevation ranges from 500 to 1,500 feet in Washington and 
Oregon, the area of principal development Rainfall is 10 to 14 inches. 
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These soils give moderate yields of wheat under favorable conditions 
and are subject to both wind and water erosion. 

Wheelei Senes The Wheeler series includes light-colored soils de- 
veloped under slightly less rainlall than the Ritzville This series is 
essentially unleached, showing concentration of lime carbonate in the 
surface few inches and differing in this lespect from the slightly deeper- 
leached Portneuf Wheeler silt loam is a light grayish-brown, mildly 
calcareous silt loam, tvhen moist the color is light brown The profile 
differs from Ritzville mainly in color and lime concentration. This 
soil IS well adapted to crop production under irrigation but under 
dryland conditions is generally marginal for cultivated crops, being 
devoted mostly to range. The topography is gently sloping to steep, 
and was originally co\ered with bunchgrass and sagebrush Rainfall 
IS 5 to 10 inches Erosion is a serious problem under all conditions of 
present use. 

Poiineiif Senes. The Portneuf series, the most extensively mapped 
soil of the compact subsoil group, is distinguished from the Wheeler 
in the slightly deeper leaching and greater compaction in the subsoil 
The topography is gently sloping to rolling and in general is fa\orable 
for culti\ation under irrigation The unleached series of this group 
have not been mapped and correlated, but are e\tcnsi\ely developed 
in southern Idaho They differ from the Portneuf only in depth of 
leaching, being calcareous in the surface horizon Except in minor 
crop difference, they ha^e the same topogiaphy, crop adaptation, and 
erosion hazards as the other soils of this group 

The soils of this gioup are classified as pedocals, the Ritzville being 
included under the Brown soils group and the other members being 
Sierozem The latter are and, developed under a rainfall of 5 to lo 
inches, and ha\e a natue vegetation of desert shrubs Their use is 
range for li\estock except under irrigation development, when they 
are classed as highly productive soils. The RuzmIIc includes the mam 
area of low rainfall wheat land of central Washington and northern 
Oregon Yields are moderate to low, howe\er, large-scale operations 
are successful Grazing, irrigation, and extensive wheat farming are 
contributing to a serious problem of soil erosion and moisture con- 
servation 

Coastal Valleys and Foothill Area 

The soils of the area west of the Cascade divide fall into three broad 
groups of pedalfers (humid climate soils) — the “red hill” soils of west- 
ern Oregon and southwest Washington, the glaciated soils of northwest 
^V^ashington, and alluvial soils The “red lull” soils are residual, dc- 
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\eloped mostly from basic igneous and from sedimentary rocks. The 
Aiken and Oh rnpic series are the dominant soils derived from igneous 
rocks, the Alelbournc and Carlton series from sedimentary rocks. 

Aiken Scries. The Aiken series is one of tlie most productive hill 
soils west of the Cascades, Apparently they are red, slightly Podzolic 
soils developed on lateritic parent materials and are related to the 
Olympic and associated with the Melbourne soil derived from the 



Fig. 4.5. Soil series and groups. 

See Table 4, pages 144-145, for key to numbers. 


underlying sedimentary deposits. The Aiken soils of the region are in 
the main developed on basic igneous rocks, mainly basaltic, under 
timber cover and under moderately high or high rainfall, 40 to 90 
inches annually. 

The surface soil of the Aiken clay loam, zero to 10 inches, consists of 
red to brownish-red clay loam containing a quantity of rounded iron 
concretions or shot. The soil has a granular friable structure and, de- 
spite its fine colloidal texture, is not difficult to cultivate. The soil 
contains only a moderate amount of organic matter, is sticky when wet, 
and is acid in reaction. The subsoil is a clay loam or clay, quite com- 
pact, but not impervious, usually bright red or slightly yellowish-red. 
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The surface is rolling to steep. Where topography is favorable for 
culti\ atioii, the Aiken series ranks at the top of the hill soils for the 
production of adapted crops, such as prunes, walnuts, cheriies, and 
field crops The addition of organic manures and lime has proved bene- 
ficial. Although this soil is not particularly erodible, serious soil losses 
have occurred on all clean-cultivated fields. 

Olympic Seues. The Olympic soils have darker surface layer, more 
yellow m the subsoil, and are slightly less productive than the Aiken 
In other respects they closely resemble that scries Contrary to the gen- 
eral opinion, serious erosion docs occur on clean-cultivated fields 
However, under well-planned management, erosion can be controlled 
much more easily than on the associated Melbourne group It is gen- 
eially understood that if best results are to be obtained from these 
soils the organic content must be maintained or increased This group, 
like the Aiken, was once covered with forest, in which the Douglas fir 
was dominant, much of it is still covered with timber or is cut-over or 
burned-o\er forest land 

Melhoiniie Senes The Melbourne series is derived from consoli- 
dated sediments (gray to grayish-brown shales and fine-grained grayish- 
brown sandstones), the principal rocks of the lower hills of the Coast 
ranges. The Melbourne soils are characterized by the brown or slightly 
reddish-brown surface horizons of generally friable structure. The sub- 
soil below 10 inches is a moderately compact yellow to brownish-yellow 
clay or clay loam, mottled with yellow rusty-brown and red iron stains, 
grading into a bed of disintegrating shale or partially weathered sand- 
stone at depths varying from 24 inches to 4 feet The topography is 
sloping to hilly and in places steep and rough The surface drainage 
IS good to excessive, but subdrainage is somewhat retarded by the com- 
pact subsoil The native cover is mainly Douglas fir and western red 
cedar. 

The main types of the Melbourne series are generally rated as mar- 
ginal for cultivation. Serious erosion has occurred on this group of 
soils under common agricultural practices, and continued use of Mel- 
bourne soils requires strict conservation practices. 

The Willamette terrace alltuial and the Ch eh alls recent alluvium 
are the dominant water-lain soils of the area. They are level to gently 
rolling, have friable, slightly developed profiles, and are well suited to 
intensive agriculture. These soils are only slightly susceptible to 
erosion. 

The upland soils of the northern or glaciated part of the area have 
been developed largely from glacial material under heavy forest condi- 
tions (Douglas fir, western hemlock, western red cedar, Sitka spruce, 
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anti dense xindersion of brush) A reconnaissance sur\e\ b) the Bii- 
lean ()1 Chennsin and Soils dassilies the soils ol a huge pari ol the area 
in oiu‘ bioad inclusne gioup, the £\erelL senes 

ti'oeti Sc)i('\ 1 he slighth pod/olic soils ol this senes occupy the 
lolling tiplands. d hen siulace soils au lighi bioun to reddish-browii 
in coloi and inc'diinn light textuied llie sulisoil consists oi gia) to 
light brotui niaieiiab lighter in coloi and texture than the siirlace 
Since a much higher })io})ortion ol coarse guuel and cobblestones is 
ioiincl in the subsoil than in the to}>soil, the soil is porous and ex- 
cessneh drained 

The topograph) is genth i oiling to sleep, rainfall is 25 to 60 inches 
aniiLialh. Name coter consists ol conilerous forest of fir, hemlock, and 
cedar The crop adaptation and crop )ield on the glacial upland are 
limited and in general confined to crops oi short season reepurements 
because oi (1) their drouth) nature and (2) their low rainfall during 
the summer season. 

Erosion is onh slight to moderate under clean cultivation and de- 
nuded forest conditions. Gullying is e\ident in some localities Under 
the natural conditions of rainfall tvith la\orable growing conditions 
during all but the summer months, howecer, hea\y vegetatue co\er 
soon reoccupies the land, reducing erosion losses to the minimum 

Intermountain Basin and Plateau Grassland Area 

The soils of this primarily grazing area were m the mam developed 
under arid to semiarid rainfall conditions and with grass, sage, and 
scattered juniper vegetation Because of low rainfall, 5 to 10 inches 
annually, shallow profile, or other inherent characteristics, they are 
not suited to cultivation They constitute the extensive grazing lands 
of the Pacific Northwest 

The drier and shallow areas of Wheeler, Burke, Portneuf, and other 
soils described in area II of Tabic 4 are the most productive and have 
the most favorable soil conditions of this group for grass production. 
The Great Basin section in southern Oregon is characterized by ex- 
tensive areas of soils derived from eruptive rock Pumice sand, loamy 
sand, and sandy loams predominate, with coarser pumice subsoil rest- 
ing on basic and acidic lavas This soil group has been tentatively 
called Deschutes series. The internal drainage is rapid, topography 
nearly level to steeply rolling, lava outcrop and beds are prominent 
surface features in this section, and also in the Snake River Basin. 
Extensive overuse and attempts at cultivation have produced a sorry 
condition in the area, with large areas having depleted cover and 
showing serious wind and water erosion 
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Gem and Walia Senes, The Gem and Waha senes of this general 
area comprise dark-colored soils developed over basalt under grass 
cover and under rainlall of less than fifteen inches The Gem scries is of 
slightly lighter color and higher lime content and is distinguished 
from the Waha by these characters The Gem clay loam, extensive 
member of this group, has a dark brown or dark gra)ish-brown granu- 
lar clay loam surface layer high in organic matter, and a medium 
brown, of slight yellowish tinge, compact calcareous clay subsoil 
which grades into a yellowish-brown granular calcareous clay loam 
extending to a depth of four feet or more. The topography is gently 
sloping to steep Bunchgrass and sage form the native cover The soils 
of this series and the less calcareous Waha arc seriously eroded and 
require very careful management if production is to be maintained 
near climax level 

Brownlee Senes The Brownlee senes is one of the residual soils 
developed from granite under low rainfall and grassland cover The 
surface of the loam type is a dark brown friable platy loam high m 
organic matter, this surface may or may not be influenced by loessial 
material The subsoil below 12 inches is a light brown or pale reddish- 
brown noncalcareous gritty loam somewhat more compact and slightly 
heavier in texture than the surface soil It has cloddy structure and is 
underlain by disintegrated granitic bedrock at shallow depths The 
topography of the Brownlee loam is undulating to steeply hilly and, 
despite Its mellow surface and loose subsoil erosion, has reduced the 
carrying capacity and the natural resistance to deterioration 

Extensive bodies of ancient lake and river terrace soils occur within 
this area. Considerable acreage of grazing land of this type has been, 
or is being, placed under irrigation These soils as a group do not have 
well-developed profiles. Sagemoor, Quincy, Ephrata, and Bannock are 
extensively mapped senes. The Sagemoor soils consist of light brown 
to grayish-brown surface material overlying gra) ish-brown to gray sub- 
soils which grade into a stratified deposit of gray silt loam many feet 
m depth The soils are of medium texture and in general there is little 
difference in surface and subsoil AVater-worn granite boulders and 
other rocks rafted in by floating ice occur on the surface in places 

Ephuiin Senes Many of the types in the Ephrata series are essentially 
gravelly or stony surfaced, with gravelly substratum, but others have 
fine-textured surface and subsoil resting on a substratum of gravels 
Overgrazing is almost universal, and serious wind erosion has de- 
stroyed large acreages The resulting moving dunes are a menace to 
adjoining areas. 
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Mountain Forest — Grazing Area 

The soils ol this aiea aic dc\ eloped under shgluh more rainfall 
than the soils oi the pieceding group and aie influenced b\ open forest 
co\er rvith undersu)i\ of shrubs and grasses The Underuood, derued 
lioni basalt, and the Moseem, oi ci\sialline rock parent material, are 
repiesentatnc ol the moie mature soils 1 he sleeper and more broken 
areas are characten/ed b\ hthosols, a gioup of soils that because of 
their )Outh or condition ol })arent material or relief have no clearly 
e\piessed soil morpholog) and consist of a considerable amount of 
freshly or imperfectly weathered rock material 

Extensne areas on less rugged lopograph^ ha\e )oung soils of oni) 
slightly de\ eloped profile, and occause oi their relatuely low \alues 
hat^e not been cotered b} detailed soil sur\e\s 

The Mountain Forest-Grazing Area and associated soils occupy a 
large area of thinly timbered east slope of the Cascade Mountains and 
northern Washington ranges, central Idaho, central Oregon, and the 
Rocky Mountains in western Montana. The climate is subhumid, rain- 
fall is 20 to 40 inches, elevation is 1,000 to 8,000 feet Pine, sagebrush, 
and bunchgrass form the dominant vegetation, and grazing and forest 
constitute the principal use. 

Mountain Forest Area 

Lithosols a 7 id Shallow Soils The Mountain Forest area has pre- 
dominantly shallow and stony soils consisting to a considerable extent 
of freshly disintegrated material differing from place to place according 
to the character of the underlying rock. The rocks are ancient sedi- 
ments, metamorphics, granitics, and basalts Soils with the character- 
istics of the Olympic, Underwood, Aiken, Melbourne series occur on 
the lower slopes Soil studies have not been made in the mountainous 
areas; however, extensive areas of fine-textured soils are known to 
occur on steep slopes 

The climate of this area is humid, rainfall ranging from 30 to 200 
inches Elevation ranges from 1,000 to 14,000. The cover is dense forest. 
Severe erosion, due to denudation resulting from forest fires, over- 
use, and careless and destructive logging operations m this area, and 
slight to severe erosion on other lands, resulting from man and animal 
activity, is constantly changing the physical constitution of the soil, 
including the texture, structure, porosity, consistence, and color of the 
various soil horizons, their thickness, and their arrangement in the soil 
profile. Such changes in soil morphology are already reducing the pro- 
ductivity of the lands of the Pacific Northwest and emphasizing the 
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need of planning for permanent use and for high production of 
adapted crops. 

The Pacific Northwest, from a soil-study standpoint, is a little soil 
world of its own. The great range m climate, natural vegetation, and 
parent material supplies all the dynamic factors that produce members 
of most of the great soil groups A taxonomic classification, including 
many of the key soils of the region, is found on pages 144-145, and a 
map of their distribution in Fig 45, page 138 
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CHAPTER 6 


THE NATURAL GRASSLANDS OF THE NORTHWEST; 
THEIR IMPORTANCE AND MANAGEMENT 

By A L. Hafenrichter 


Extent of Grasslands 

The major areas ol natural grasslands of the Pacific Northwest are 
found east of the Cascade Mountains. Nearly all the untimbered land 
in eastern Washington, eastern Oregon, southern Idaho, and western 
Montana once was a vast expanse of bunchgrass prairie 

In the original condition more than 90,000,000 acres, or 140,000 
square miles, of grassland covered this part of the Northwest. The 
extent and location of the original prairie are shown in Fig. 83. 
Waving seas of grass, often stirrup-high to a horse, greeted the early 
explorers.! A typical view of this bunchgrass prairie is shown in 
Fig. 46^. 

In some places, particularly in southern Idaho, and in portions of 
eastern Oregon and eastern Washington, sagebrush was scattered in 
the grassland. Grasslands merged rather abruptly into the forest at 
higher elevations, but throughout the timbered area they retained 
their identity at lower elevations, being present along the major 
drainageways in the Blue Mountains of Oregon and the Rocky Moun- 
tains of southern Idaho, we^ern Montana, and northeastern Washing- 
ton. The transition zone of separation between forest and grassland is 
short and characteristically represented in the browse-shrub and pon- 
derosa pine types. 

Importance of Grasslands 

The Northwest grasslands support a large and important range 
livestock industry. They are the principal lands which have been con- 
\erted to farming enterprises, and they afford protection to the water- 
shed of the Columbia River and its tributaries. Interspersed as they 
now are with cropland where feed is produced, and adjacent to forest 

1 } C Fiemont, Repoit of the Evploung expedition to the Rocky Mountains in 
the year 1842, and to Oregon and northern California in the yeais 1843 to 1844, 
Document 166, Blaii and Rives, Washington, 1845 
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lands that are grazed during the summer months, the grasslands consti- 
tute an essential economic link in Northwest agriculture. 

The grasslands found by the early explorers in the Pacific Northwest 
did not support great herds of wild grazing animals such as the buffalo 
found in the Great Plains, although some antelope were found in 



Fig. 46. Typical views of the grasslands of the Pacific Northwest showing (A) a 
general view of range land in good condition, (B) the density, ground cover, and 
feed produced by the perennial grasses of the climax vegetation, (C) typical over- 
grazed and improperly managed range land that is severely eroded and now contains 
only low-value cheatgrass {Bromus tectorum), and (D) badly depleted, severely 
eroded and gullied range land with only a sagebrush cover interspersed with 
poor annual grass. 


southern Oregon and wild horses were reported in eastern Wash- 
ington. 

Livestock was first introduced into the interior from posts and forts 
in western Washington and Oregon about 1825, and about ten years 
later cattle, sheep, oxen, and horses began arriving with settlers who 
came across the plains. The livestock population grew rapidly. In 
1850 there were only 42,000 cattle and 15,000 sheep in Washington, 
Oregon, and Idaho. By 1900 these numbers had increased to 1,177,000 
cattle and 4,483,000 sheep. The number of sheep continued to increase 
for the next ten years whereas the number of cattle increased but 
slightly. 
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Exact data for the numbers of beef cattle and sheep on range lands 
are difficult to obtain, but it is estimated that in 1930 the grasslands ol 
the Northwest supported slightly more than 750,000 beef cattle, exclu- 
sive of young stock, and nearly 4,000,000 sheep, exclusive of lanibs.*^ 
In eastern Oregon and Washington about 75 per cent of all sheep are 
range flocks, in Idaho about 65 per cent are range flocks Both classes 
of livestock obtain much of their feed in the late fail and early spring 
from the grasslands About 50 per cent of the cattle and 75 per cent of 
the lambs are marketed grass-fat or as feeders from the range; the re- 
mainder are marketed after being fattened on fall pastures and winter 
feed lots. These figures indicate the importance of Northwest grass- 
lands which, in addition to their value for grazing, are intimately 
related to agricultural lands where winter feeds are produced and to 
the forest lands tliat supply the summer range from about May 1 to 
October 1 or later 

Large portions of the bunchgrass prairie of the Northwest were con- 
verted to croplands. The prairies were hrst plowed for wheat produc- 
tion about 1870, and by the turn of the centiny about 12,000,000 acres 
in the semihumid areas had been converted to this use During the 
First World War additional thousands of acres in the more and areas 
were con^^erted to wheat production. Under the impetus of high wheat 
prices, and high yield from new land, this proved successful. When 
prices returned to normal and wind erosion occurred, howe\er, it was 
no longer economical or feasible to farm these marginal lands, and they 
were abandoned. 

Late in the nineteenth century irrigation development began, and a 
total of about 5,000,000 additional acres of grassland vv^as converted to 
irrigation farming. The present croplands are shown in Fig 96 By 
comparing their extent and location with that of the original grass- 
lands, as shown in Fig. 83, it will be seen that the croplands were 
largely dermed from the latter It is estimated that nearly one million 
additional acres in central Washington that are now rangeland may 
be converted to other agricultural use when the water facilities being 
developed for irrigation are completed 

The grasslands of the Northwest have an important role in water- 
shed protection They provide the essential vegetation cover for 40 to 

“A E On el al , “Trends and Desiiable Vd^ustments in Washington Agriculture,” 
ashmgion AgricuUinal E\perwient Station Bulletin 335, 1936 
H A Vogel and N W Johnson, “T>pes of Fanning in Idaho,” Idaho Agricultural 
Experiment Station Bulletin 207, 193 1 

H D Scuddei and E B Hurd, “Graphic Summary of \gricultuie and Land Use 
in Oicgon,” Oiegon Agiicultinal Expenment Station Circular 114, 1935 
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50 million acres of watershed of the Columbia River system On this 
river system are some of the largest storage reservoirs and power devel- 
opments of the West Many smaller reservoiis and diversion irrigation 
works are located on tributary streams Numerous facilities to provide 
stock water and irrigation lor hay meadows are located on individual 
ranches All these developments are a recognized integral part of west- 
ern agriculture and represent a large investment of private and public 
funds. 

Reduction of storage capacity of reservoirs by siltation or by damage 
to irrigation or power developments by floods reflects itself in indi- 
viduak community, and public welfare Frequent floods affecting large 
areas, property, and human life arc not widespread because the grass- 
lands are most commonly located in areas with low precipitation, but 
localized torrential rains occur and damaging floods are reported from 
small grassland watersheds in the vicinity of Boise and Pocatello, 
Idaho, in the northern part of eastern Oregon, and in eastern Wash- 
ington. Damage by siltation or floods occurs only on grassland water- 
sheds where the vegetal cover is depleted or has been destroyed. 

Ecology of Grasslands 

The grasslands of the Northwest are known as the Palouse prairie 
climax."' This climax'^ is jiart of the great giassland formation of west- 
ern North America that supports the \ast range industry of the United 
States west of the looth meridian. The Palouse prairie is characterized 
by being com})osed chief!) of perennial bunchgrasses The sod-formmg 
grasses of the Great Plains are absent except in the transition zone in 
western Montana and in a narrow transition area in southeastern 
Idaho This prairie is a climax vegetation which has developed in rela- 
tuely recent times The chief factors that have caused it to be differen- 
tiated from other plant associations in the grassland formation are 
rainless summers and cool growing seasons during spring and fail while 
moisture is available The plants are usually dormant during the dry 
summers and cold winters. 

E Clements ct al , “Ecology,” Carnegie Institution of Washington Yearbook, 
Vol 38, pp 13 pi [o, 1039 

^The climax is a concept denoting a matuic \egetation with a floiistic composi- 
tion and ecological structure cle\ eloped through succession and capable of maintain- 
ing both Its composition and stiiictuie indcfiniteh unless a major change in climate 
occurs It IS a stabilized association of plants that is inherenth capable of perpetu- 
ating Itself unless some natuial lactoi 01 man-made process clestio\s the equilibrium 
between the plants and the environment Foi a discussion of ecological terms the 
leadei is leferied to J E Weavei and F E Clements, Plant Ecology, McGiaw-Hilb 
New Yoik, 1929 
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The dominant species that give the bunchgrass aspect to the Palouse 
prairie climax are blue bunch and beardless wheatgrass (Agiopyioji 
spicatum and A, irieume) and two needlegrasses (Siipa cornata and S. 
oc Cl dent alls). Associated with wheatgrass and needlegrass are Idaho 
fescue (Festuca idahoensis), Sandberg’s bluegrass {Poa secnnda), big 
bluegrass (P. ample) or Nevada bluegrass (P. nevadensis), and June 
grass (Koeleria cnstata). Two native forbs^ usually occur — yarrow 
(Achillea millifolinm) and balsamroot (Balsamorrhiza sagitata) The 
most comtnon species of the prairie are shown in Fig 47 

No great expanses of the climax prairie remain, but remnants may 
be found throughout the original area These occur where protection 
from grazing or other disturbance has been provided, such as fenced 
rights-of-way, cemeteries, and monuments, on inaccessible or excessively 
steep land, or where good range management has been practiced 

Several experimental enclosures have been established during the 
past ten years, and in a relatively short time most of them have passed 
through successional vegetative stages to the true climax. A character- 
istic of these climax remnants is the luxuriance of the vegetation and 
the density of the ground cover as shown in Fig 46P All the grasses in 
the climax prairie have been found to be palatable and nutritious, 
even the cured, dry forage known to ranchers as “standing hay ” The 
luxuriance of the virgin prairie attracted the early explorers and was 
in part responsible for the rapid development of the range industry 

Climatic factors caused the development of the climax bunchgrass 
prairie in the Northwest, and because they are unique they also affect 
the use and management of the grassland as range. The rangelands are 
too steep, rough, shallow, or too dry to cultivate, and receive only 8 to 
15 inches of rainfall during the fall, winter, and spring months; no 
effective rainfall occurs during the summer months. 

During the fall and spring when the grasses are growing actively, 
they are intensely grazed, but the stock is moved to the higher forest 
ranges during the summer when the forage on the prairie is dry and 
water for the stock is scarce or lacking. Summer grazing is sometimes 
practiced where range is interspersed with cropland Severe winters 
over much of the area prohibit grazing at this season and require that 
stock be given supplementary feed. Localized areas serve as winter 
range and are commonly located adjacent to breeding grounds in the 
river valleys under the protection afforded by the deep canyons The 
valleys of the lower Snake Rh^er in the vicinity of Boise and Lewis- 

^Forhs are herbs other than glasses, and at certain seasons they are quite con- 
spicuous in the prairie 
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ton, Idaho, of the Columbia, the Snake, and Yakima rivers in Wash- 
ington, and the Owyhee River in Oregon are typical examples. 



Fig. 47. The more common grasses of the Palouse prairie climax: (A) bluebunch 
wheatgrass (Agropyron spicatum), (B) beardless wheatgrass {A. inerme), (C) Idaho 
fescue (Festuca idahoensis), (D) Sandberg’s bluegrass (Poa secunda), {E) big bluegrass 
{P. ampla), and (F) June grass (Koeleria cristata). All these grasses are valuable feeds 
and can be maintained under proper range management. 

Climatic hazards consist chiefly of recurring years with below normal 
precipitation and severe winters. With an already scanty rainfall, low 
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ramiall years have a pronounced effect on the \olumc oi forage pro- 
duced. Such years occur, on an a\erage, as often as i to 3 )ears m 10 
and may reduce yields as much as 50 per cent The) do not seem to 
have a pronounced effect on the composition of the prairie, although 
the density and vigor of the grasses are reduced often to a considerable 
extent and recovery in la\orable )ears ma) be retarded Se\cre winters 
have adverse effects on livestock unless sufficient supplementary feed 
is available. In the early de\elopment of the range industry such sea- 
sons caused severe losses and emphasized the need for feed production. 

Changes in Grassland 

The present aspect of most of the grassland area is very different 
from the luxuriant climax reported by the pioneers. In a classihcation 
based on the general aspect to the observer, the rangelands of the 
Northwest as they occur today are di\ided into types and subtypes of 
which (1) perennial grasslands, (2) sagebrush, and (3) annual grass arc 
the most common and important, whereas (4) meadows and other 
types, like the browse-shrub and weed, are less important because they 
are limited in extent. 

The perennial grassland type has the general appearance of the 
virgin Palouse prairie except that in many places the needlegrasses 
(Stipa spp ) are inconspicuous. This type occurs in many parts of the 
region, being typical and most extensive where it intersperses wheat- 
lands, approaches the timber transition zone, or is distant from water 
supplies It consists mostly of perennial grasses denoting good grazing 
practice and has a grazing capacity of 6 to 10 animal months per acre 
This type can be seen in many parts of the Northwest along common 
routes of travel in eastern Oregon, eastern Washington, and western 
Montana In southern Idaho it is located at the higher elevations above 
the Snake River plains. 

The sagebrush type is now extensive in southern Idaho, southeastern 
Oregon, and central Washington. This type has increased at the ex- 
pense of the grasslands and occupies some of the abandoned cropland 
In its original condition it consisted of a rather sparse cover of sage- 
brush in a rich stand of the climax grasses and some palatable weeds 
J F Pechanec, G D Pickford, and Geoige Stewart, “Effects of the 1934 Drought 
on Native V'egeiation of the Uppei Snake Rivci Plains, Idaho,” Ecology, Vol 18, 
PP 49 o- 5 orn ^937 

7 Grazing capacit\ values of range types \ary within limits depending chiefly on 
climatic conditions and intcnsitv of use \'alues fot avciage giazing capacity in this 
section are taken fiom se\cral souices, hut for furthei information the reader is 
lefcrrcd to R E Mc\idle ct al , “The Western Range III The White Man’s Toll,” 
Senate Document 199, pp 81-116, 1936. 
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Today the sagebrush is much thicker and may even appear to be domi- 
nant. It has been shown that sagebrush imades grassland range and 
increases with great rapidity when the grasslands are hea\ily and con- 
tinuously grazed in the early spring while the plants are growing 
Continuous early spring grazing has been a common practice, and as a 
result the palatable perennial grasses have disappeared or are greatly 
reduced in density and vigor, w^eeds, annual grasses, and often poison- 
ous plants have replaced them. The grazing capacity of the sagebrush 
type has declined more than 65 per cent, nearly 9 acres being required 
per animal month of grazing as compared with 3 acres or less 60 
years ago. 

The annual grass range obtains its aspect or gencial appearance 
from cheatgrass {Bm 7 }ius iectorum) This introduced low-value, winter 
annual was rare 65 years ago, but it is now generally distributed 
throughout the region It has invaded poorly managed grassland, sage- 
brush, and other types and occupies a large part of the abandoned 
cropland Typical examples are found on the breaks oi the Columbia 
and Snake River canyons in Oregon, Washington, and western Idaho 
This type is especially persistent where range fires are Ircqucnt on 
overgrazed ranges It has a grazing capacity only slightly greater than 
the sagebrush range and is oi \alue only m the early spring and late 
iall 

The grass meadows are not extensive but arc vital to the Inestock 
industry. Interspersed with other types in the \allc}s ol the range lands 
where additional moisture is available or can be provided, they sup})l) 
the hay essential to wintering stock They may consist of stands of one 
ol the big bluegrasses and wild I'ycgrasses (Elymus inUcoides or E. 
canadensis) on moist meadows as is common m eastern Oregon, salt- 
grass (Distichlis spicata) and giant lyegrass (E condensatiis) if the 
alkalinity and water table arc high, or sedges mixed with grass on wet 
meadows Many ha\e been converted to culti\ated hay crops and irri- 
gated. Other types occur but arc close to or within the timber types and 
generally not extensive because the transition zones m the northwest 
are quite abrupt. 

Results of Changes. These changes in aspect have been accompanied 
by a far-reaching change in forage Aaluc In place of palatable and 
nutritious perennial grasses in the once extensive giasslands, aie un- 
palatable shrubs and weeds in the sagebrush type and less valuable 
species in the annual grass t\pe In addition, the whole plant cover is 

G W Ciaddock and C L Foisling, “The Influence of Climate and Giazing on 
Spring-Fall Sheep Range in Southern Idaho,” U S Dcpai tnicnit of Ag;ucultu} c 
Bulletin 600, 1938 
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thinner, much soil has been lost by erosion, and water from rains and 
melting snow is lost as runoff instead ol being absorbed These condi- 
tions are illustrated m Figs 46 C and D It is estimated that the bunch- 
grass ranges have been depleted to less than hail their original value ^ 
In Its original condition one square mile of the open range could 
supply 220 to 290 animal unit months of grazing, but at present the 
grazing caj^acity is estimated to vary Irom 70 to 140 animal months per 
square mile, depending on type The rangelands are actually being 
required to support nearly twice this amount of stock, hence the pros- 
pect of further decline in value is imminent. 

In addition to reduced carrying capacity as a result of depletion, 
the value of the grasslands for the protection of watershed has also 
decreased. When the cover of vegetation on the grasslands is proj^erly 
maintained, accelerated runoff and soil erosion do not occur, but de- 
pleted rangelands are constantly visited with these companion ills. 

A study conducted on the Boise River watershed typically reveals 
the relation between plant cover, runoff, and soil erosion. Well- 
managed rangeland with bunchgrass cover absorbed an average of 
99 6 per cent of the precipitation and lost only 6 pounds of soil per 
acre. Overgrazed rangeland in annual weeds absorbed only 39.2 per 
cent of the precipitation and lost 60 8 per cent as runoff with an 
accompanying soil loss of 15,280 pounds per acre The soil lost from 
overgrazed ranges contributes to stream siltation, and runoff water 
contributes to floods and abnormal stream flow. 

Siltation affects navigation and reduces reservoir capacity. A typical 
example is the Arrowrock reservoir. Despite heavy sluicing, this reser- 
voir lost by siltation 7,500 acre-feet of storage capacity costing $100,000 
to develop in the 12 years between 1915 and 1927.^^ The entire Boise 
River watershed of nearly 1,700,000 acres supports a dependent irriga- 
tion area of 355,000 acres valued at $53,000,000. About one-fourth of 
this watershed is overgrazed grassland on which sheet erosion is wide- 
spread and gullies are present to a serious degree 

The application of this illustration to the watersheds of other reser- 
voirs that supply irrigation water for the 5,000,000 acres of irrigated 
land in the Northwest is apparent. Underground water supplies also 

H Clapp, “The Westein Range I The Major Range Problems and Their 
Solution/' Senate Document 199, pp, 1-69, 1936 

G W Ciaddock and C K Pearse, “Siuface Run-Off and Erosion on Granitic 
Mountain Soils of Idaho as Influenced by Range Covei, Soil Distuibance, Slope, and 
Precipitation IntensiG,” U S Department of Agriculture Circular 482, 1938 

F G Rennei , “Conditions Influencing Erosion on the Boise River Watershed,” 
U S. DepaUnieut of Agriculture Technical Bulletin 528, 1936 
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are reduced when accelerated runoff occurs, and loss of both water and 
soil from the grasslands reduces the ability of the range to produce 
plant cover and feed for livestock. 

'Cause of Changes and Methods of Improvement. The depletion of 
cover, the consequent reduction in grazing capacity, and the change 
in kind and density of vegetation in the Palouse prairie grasslands 
are due to improper range management The rapid rise in number of 
livestock during the last half of the nineteenth century along with the 
free use of much of the range and lack of a plan for constructive man- 
agement of the grasslands caused depletion to be recognized as early 
as 1900. Despite several investigations and reports and evidence that 
the majority of stockmen recognized depletion and overgrazing^- about 
85 per cent of the open ranges continued to decline in value during 
the 30-year period from 1905 to 1935.^^ 

Since 1935 se\eral federal government service agencies and state 
agencies ha\e been working with organized groups of ranchers in a co- 
operative effort to effectuate remedial measures. Although it will be 
impossible to restore much of the grassland to more than 60 to 80 ])er 
cent of its original cover and grazing capacity, it has been demon- 
strated that relatively simple management procedures rapidly produce 
desired impro\einent if persistently followed The most important of 
these are (1) proper stocking, (2) proper seasonal use, (3) proper 
distribution of li\estock, and (4) reseeding. 

Proper stocking includes adjustment of kinds and numbers of stock 
to the determined grazing capacity of the range. The grasslands of the 
Northwest are generally well suited for utilization by the two types of 
li\estock most common in the region, cattle and sheep. Hence, after 
the grazing capacity of a range is determined by the range examiner 
who computes the kind and density of the \egetation and converts 
this to animal months per acre, the adjustment of numbers can be 
made. An essential requirement of adjusting numbers of stock to the 
grazing capacity is a lecognition of the iact that this varies from year 
to year with variations in climate, particularly rainfall, and method of 
management Therefore, safe stocking recjuires that the numbers grazed 

W A Ridunds, F H Newell and G Pinchot, ' Gia/ing on Public Lands,” 
Public Lands Commission, Senate Document 189 U S Depa) tnient of Agncultu\e 
Foiest Sewice Bulletin 62, 1905 

R E Mc^idle et al , “The Western Range,” Senate Document igg, III, pp 
81-116, 1936 

Foi a moie complete discussion of management methods the student is lefeiied 
to 1 T Jaidme and M Andeison, “Range Management on the National Forests,” 
L/ S Depa) tment of Agi iculture Bulletin 790, 1919 
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be about 25 per cent below the average forage production, or that the 
numbers vary with the season and the conditions of the range. 

Since the Palouse prairie grasses depend chiefly on seed for their 
perpetuation and make most of their growth in the spring, proper 
seasonal use is obtained by deferred and rotation grazing. This is a 
particularly applicable practice m the Northwest It provides for with- 
holding grazing from one unit of the ranch each year until the grasses 
mature seed, and grazing the units in rotation Stock is removed from 
the range in the fall, when 20 to 30 per cent ol the palatable growth 
is still left. This method has received critical study and has been shown 
to be particularly applicable to Northwest ranges, where perennial 
bunchgrasses are the climax vegetation Such treatment coincides ad- 
mirably with the growth requirement of the plants Increasing the 
supplementary feed supply facilitates management in obtaining de- 
ferred and rotation grazing By these methods plants are strengthened 
and new ones established. 

Hardly a range has been surveyed and studied in the Northwest 
where improved distribution of stock would not be beneficial. Uniform 
distribution is accomplished by providing salt and water at regular 
but different intervals on the range, the use of well-located drift fences, 
and proper attention to herding. Uniform distribution relieves a com- 
mon situation found on ranges whereby some areas are overutilized 
and depicted whereas others are underutilized and the feed wasted 

Reseeding severely depleted ranges may be necessary and has been 
successfully accomplished, but at disproportionate expense and with a 
high hazard of expectancy of establishing successful stands. This prac- 
tice will probably apply best to abandoned wheatlands which must be 
reseeded if more than low-value annual grasses or weeds are obtained. 
The long rainless summer season coupled with the fact that Palouse 
prairie grasses propagate by seed has been shown to mitigate against 
natural revegetation on plowed and abandoned land. 

Results of Proper Management 

The Northwest grasslands have responded in a remarkable degree 
to proper range management The data from two contiguous areas 
on one ranch in eastern Washington are indicative of what may be 
accomplished in a short time.'‘^ One area on this ranch, when properly 
managed for one }ear, produced 2,429 pounds per acre of green feed, 

G W Ciaddock and C L. Foishng, U S Department of Agriculture Bulletin 
600, 1938 

ITnpublished data, Soil Conservation Service, Region 9. 
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i6 inches tall, whereas an adjacent improperly managed, unprotected 
area produced only 704 pounds per acre of feed, 8 inches tali. On 
another ranch, one year of good management increased the grazing 
capacity 22 per cent and the weight of grass per acre by 32 per cent; 
particularly striking was the fact that the perennial grasses, wheatgrass, 
Idaho fescue, and Sandberg’s bluegrass, increased 30, 20, and 10 per 
cent in density, respectively, whereas the less valuable, annual cheat- 
grass decreased 25 per cent. The combined increase in the density of 



Fig. 48. Contrasting results from poor and good grassland management. Left: 
Improper range management methods result in the weakening and disappearance 
of valuable climax grasses, the invasion of low-value annuals, and less profitable 
livestock production. Right: Good management, consisting of proper stocking, cor- 
rect distribution of stock, and rotation grazing result in maintenance of high-value 
climax grasses, good forage yields, and profitable livestock production. 

all grasses was 15 per cent. Figure 48 illustrates the increase in density 
and production of grass cover and feed that was accomplished after 
one season of good management in contrast to that obtained where 
the management was improper. These values were obtained on range- 
land that had previously lost 25 to 50 per cent of the topsoil by erosion 
and indicate the recuperative power of the climax species when proper 
management methods are determined and applied. 

Not only do grasslands respond to expedients of good management 
by increase in growth and density of valuable perennial climax grasses 
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at the expense of low-value annuals and weeds, but it has been deter- 
mined that proper management increases economy of stock production. 
In one experiment, cows on o\ergrazed range produced a 73 per cent 
calf crop weighing an a\eiagc oi 197 pounds when lour months old, 
whereas on properly grazed range an 84 per cent call crop weighing 
an average of 257 pounds was obtained.^" Thirty per cent more feed 
was required for the stock on the overgrazed range, and the market 
value of the lighter calves was less. 

By proper management of the grasslands the vicious cycle of cover 
depletion, accelerated runoff and erosion, and reduced income per 
unit is reversed to a favorable cycle of impro\ed co\er and feed, con- 
servation of soil and water, and increased income. By proper manage- 
ment many of the valuable perennial grasses of the Palouse climax 
prairie can be restored and maintained. 

It will not be possible in most cases to restore the climax to its 
virgin condition and maintain it under grazing use. The aim of proper 
management should be to attain a sustained-yield forage production 
which will allow a sustained-yield livestock production. Good manage- 
ment will prc\ent invasion of annual grass, undesirable weeds, and 
sagebrush. It will recognize that continuous heavy grazing in the early 
spring and late fall is damaging to the growth and perpetuation of 
bunchgrasses. It will recognize that range fire should be prevented and 
that grasslands suitable only for range purposes should not be plowed 
for temporary crop production. 

A well-managed range that results in sustained yields will have an 
adequate density of perennial climax grass species to afford adequate 
watershed protection, and give the highest sustained economic return 

See also L C Hurtt, “Overgrazing Incieases Production Costs,” American Here- 
ford Journal, Vol 26 (9), pp. 58, 60-61, 1935 

M H Saunderson and L Vinke, “The Economics of Range Sheep Production in 
Montana,” Montana AgncuUural Expenment Station Bulletin 302, 1935 
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THE PROBLEM OF SOIL AND MOISTURE CONSERVATION 

By W. A Rockie 

Land utilization in the Pacific Northwest, in the sense of use for 
agriculture, is less than loo years old The native Indian tribes resided 
in the Region for many earlier centuries, but they made no particular 
use of the land. So far as accelerated erosion is concerned, the land in 
general remained in its virgin condition during the entire period of 
Indian occupancy, and erosion was not a problem since no factors were 
out of adjustment with each other 
The early explorers'*- reported a vegetative luxuriance which indi- 
cated that the land and climate were favorable to agriculture Even in 
the driest sections of the Intermountam zone, the cover of bunchgrass 
was beautiful to behold This luxuriance consisted of two widely differ- 
ent types, the humid forest areas of the north Pacific coast and the dry 
grasslands and less humid forests of the Intermountain zone The 
humid coastal area is almost tropical in the prodigality of its plant 
growth Its plant density is exceeded only by a humid tropical jungle. 

With the coming of the white man, land use changed. First came 
the cattlemen with their herds. Later, cultnation in the valleys began 
and soon displaced the open range Gradually, agriculture crept out of 
the lowlands onto the slopes and uplands It also moved from the areas 
ol hea\ier precipitation onto lands ol lower rainfall. A further spread 
occurred from the better to the poorer soils 

Most of the tilled land in the Northwest has been cultivated only 
within the past fifty years The Willamette Valley, where farming 
began a little more than one hundred )ears ago, and the Palouse coun- 
try, settled about seventy years ago, arc the only extensive areas that 
have been farmed for a longer period Many large areas have been 
Nairatwe of the U S E\plo)ing Expedition dining the Years iS^S, i8^g-iS^2 
{inclusive), Vol 4 ])y Chas Wilkes, Philadelphia, LCA and Blanchaid, 1845 
B Report of the Exploring Expedition to the Rocky Mountains in the Year 1842, 
and to Oregon and Northern California in the )ears rSfi-iSn, 1)\ John C Fiemont 
Punted by oidei ol the Senate of the United States Washington, Gales and Seaton, 

1845 
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cropped only from twenty-five to thirty-five years, whereas some rather 
extensive areas represent still younger developments. 

Conservation of soiP in the Pacific Northwest is different from con- 
servation in most parts of the United States. In California, in the Pied- 



Fig. 49. Severe sheet erosion in prune orchard near Newberg, Oregon, on land 
valued at $400 and more per acre. {Soil Conservation Service.) 

mont country of the eastern and southern states, in the “Dust Bowl” of 
the Great Plains, in the rangelands of the Southwest, and to varying 
degrees in other sections, it is largely a job of repairing “damaged and 
2 The conservation of soil and the conservation of water are so interlocked as to 
cause, methods of accomplishment, and effects that their separate consideration is 
usually unnecessary. In this chapter, a statement regarding soil conservation usually 
implies both water and soil conservation. However, this is not necessarily always true, 
for some phases of soil conservation may be entirely without relation to the con- 
servation of water. 
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ruined land ” In the Northwest the task is to forestall the occurrence of 
such damage. The Soil Conservation Service today is so busy working 
with “sick” land that insufficient thought is given to keeping the 
healthy land good. Because there are not enough soil conservation doc- 
tors to care lor both the sick and the healthy the tendency is to let the 
healthy land rely on home remedies. 

Early Soil Work in the Northwest 

The need for conservation of the soil resources of the Pacific North- 
west has undoubtedly existed on at least some of the land area since 
and possibly prior to its first cultivation. Some increase in soil losses 
probably began immediately with man’s first agriculture. As in other 
parts of America the plowman freely tilled his land and considered his 
soil a permanent asset Even the early agricultural scientists in the 
region did not regard erosion as an imminent problem. 

Dr. E. A. Bryan came to Pullman m 1893 as the first director of the 
Washington Agricultural Experiment Station. He says.^ 

For the first fitteen years our attention was not drawn particularly 
to soil erosion — indeed, rather to the absence of it. It is to be remem- 
bered that in that period the land had not been long under cultivation 
It was full of small rootlets that held soil particles as a string of beads 
and the soil was very like a sponge It was a source of constant wonder 
to the newcomer how much moisture the ground would take up with- 
out any evidence of washing 

Most of the wheat was then spring sown and the land went through 
the winter with some cover which protected the soil From 1905 to 
1915 much of the winter wheat was Red Russian, a rank grower with 
big root system and a great clump of leaves which usually covered the 
ground well in the fall and quite thoroughly early in the spring But 
it was clear that with the more complete pulverizing of the soil and 
the entire destruction of the multitude of rootlets, the tendency to 
wash was greater on fall-sown wheat. Especially when heavy rams and 
melting snows would come on thinly frozen ground a trickle of rain 
would cut a gutter through it. Once started it would increase rapidly. 
A like thing occurred with the rapid melting of deep snow drifts. Not 
seldom on very steep ground a slide would occur. Still the deep soil on 
steep northeast hillsides often took and held enormous quantities of 
moisture with very little washing. 

In 1918, Peterson^ said regarding the Idaho Palouse soil: 

3 Letter dated March 5, 1932 

^“Soil of Latah County, Idaho,” bv P P. Peteison, Bulletin 107, pp 13-14, Idaho 
Agricultural Experiment Station, May, 1918 
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During the fall, winter, and spring months from 15 to 19 inches of 
rain falls upon the soil and is tenaciously held by it. Notwithstanding 
the comparatively heavy rainfall upon the hills, water seldom pene- 
trates to the underlying rocks. The rain of this region, moreover, usu- 
ally comes very gently and is absorbed as it falls. From the winter snows 
there sometimes occurs slight gullying as might have been observed in 



Fig. 50. Severe gully erosion in winter wheat near Athena, Oregon, in the foothills 
of the Blue Mountains. (Soil Conservation Service.) 


the spring of 1916, but the summer rains, the spring rains and the fall 
rains never cause gullying. 

As recently as 1922, Sievers and Holtz^ in their bulletin on the 
Palouse soils mention the heavy loss of nitrogen by cropping and 
leaching, but give no recognition of any losses from erosion. Their only 
mention of erosion is that it is “so severe that the resulting trenches 
interfere very materially with field operations and with satisfactory 
crop developments.” Their later bulletin (1924) makes no mention at 
all of erosion. They also conclude in this publication: “The return of 
straw to the soil has a depressing effect on nitrate accumulation and 
consequently on yield. . . . Fresh strawy manure, when applied to 
The Silt Loam Soils of Eastern Washington and Their Management,” by F. J. 
Sievers and H. F. Holtz, Bulletin 166, Washington Agricultural Experiment Station, 
January, 1922. 
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the soil, has practically the same depressing effect on nitrate accumula- 
tion as straw ” This statement was generally interpreted by wheat- 
growers as official appro\al of stubble burning 

In none of these considerations of land problems was erosion deemed 
serious. In most of them it was either omitted entirely or merely men- 
tioned m passing. 

In 1930, Severance, Hunter and Eke^ stated of the Palouse region: 
‘‘Practically all of the crop land of this area has been devoted exclu- 
sively to small grain farming for 35 to 50 years Under this treatment, 
the soils have lost at least 35 per cent of their organic matter, 25 per 
cent of their nitrogen and much of their capacity of absorbing moisture. 
Furthermore, soil erosion has increased during this period until it has 
become a serious menace ” This is one of the first printed statements on 
the seriousness of the erosion problem m the Northwest. Even here, 
however, it was not recognized that erosion was a main cause of the 
lower organic matter, the lowered nitrate, and the lowered capacity of 
moisture absorption. 

A series of observations since 1935 on the Charles Johnson home- 
stead'^ sheds further light on this subject. This homestead is located in 
township 15 north, range 41 cast, Willamette meridian in Whitman 
county, Washington During the life of Mr Johnson, his homestead 
remained in its virgin cover of bunchgrass After his death in 1933 the 
land w^as sold, first cultivated in 1935, and has obscr^ed e\ery erosion 
season since that date. In 1936, 1937, and 1938 no erosion was seen on 
summer-fallowed land seeded to winter wheat, even on 50 per cent 
slopes Adjoining farms showed erosion damage on e\ery field In 
1939, some erosion was visible and in i9].o considerable rilling oc- 
curred on 40-50 per cent slopes. These obser\ations indicate that 
erosion shows plainl)' within the first five years after new land is 
broken to the plow 

The erosion problem in the Palouse region %vas among the first in 
the Northwest to be recognized, although the “blow” problems of the 
Rig Bend area and along the Columbia Rner ha\e also been known 
for many years The Columbia Plateau of Oregon has an erosion 
problem, as ha\^e various rangelands. The seriousness of the problem 

^“Farming Systems for Eastern Washington and Noithein Idaho,” by George 
Seveiance, B\ion Huntei, and Paul Eke, dually published as Bulletin 173 ot the 
Idaho Agricultural Experiment Station, Julv, 1930, and as Bulletin 244 of the 
Washington Agricultinal Expeiiment Station 

A Monument to the Palouse Piaine, by W. A Rockie, Pullman, Wash, 1934, 
unpublished 
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in the Willamette Valley escaped notice, however, until the present 
decade; it is now receiving detailed study. 

Erosion-Control Work 

Research, During the past decade, much has been learned regarding 
erosion conditions in the Northwest. The first step was research. The 
Pacific Northwest Soil Conservation Experiment Station was estab- 
lished at Pullman, Washington, in 1930. Besides the work at the ex- 
perimental farm at Pullman, co-operative research studies have been 
started by this station at Lmd, Washington, at Moro, Oregon, and at 
Moscow, Idaho. Other research projects on different phases of soil 
conservation have been established during more recent years at Prosser, 
Washington, at Corvallis and Moro, Oregon, and at Moscow and 
Aberdeen, Idaho. 

The results of these research studies to date show conclusively that 
the period of profitable use under today’s wheat-summer fallow system 
of farming is limited to a few more decades at most. They show that 
any one of several modified systems of wheat farming can maintain 
the Palouse, the plateau lands in Oregon, and other similar regions m 
relatively permanent agricultural use. They also show that the Willa- 
mette Valley in Oregon and the Snake River Valley in Idaho must be 
carefully farmed if their agriculture is to prove permanent. The grow- 
ing in long-time rotation of grasses and legumes (separately and in 
mixtures) for hay, for pasture, for grcen-manuring, for seed, or for any 
two or more of these uses will not be less profitable than is the present 
agriculture At the same time, the land can be maintained, and it is 
possible that it can even be improved. 

DemonstraUon P'lOjects. To develop erosion controls on a commu- 
nity scale, demonstration projects were established, beginning in 1933, 
at many points in the Pacific Northwest. In these areas, the best and 
most adaptable soil-conserving farm practices were given their first 
general trial These projects represent a second step toward a more 
general acceptance and adoption of conservation farming methods 

Conservation Districts, In 3939, a third step toward a fuller accept- 
ance of conservation in farming was accomplished. The state legisla- 
tures adopted soil conservation district enabling acts, under the aid 
and guidance of which conservation can gradually become integrated 
with the prevailing land-use practices. Soil-conservation districts are 
locally established governmental units, and under their authority any 
community can control local problems on erosion or land use. 

As a result there were in 19 p nine districts operating in Idaho, five 
in Oregon, and fourteen in Washington. 



EROSION-CONTROL WORK 


165 


Education of the Public. The actual achievement of adequate ero- 
sion control on lands, generally, lies very largely in the future. Part of 
the task is education, including not only the farmers and landowners, 
but the mortgage holders, bankers, merchants, and citizens in general. 

Part of the difficulty lies in convincing the average man that erosion 
is actually going on. Erosion in the Palouse, for instance, can be readily 
seen at certain seasons, whereas during much of the year it is effectively 



Fig. 51. Gully erosion threatens to engulf farm buildings along Tatman Creek, 
Garfield County, Washington. {Soil Conservation Service.) 


hidden by vegetation and tillage. Prior to the time that the Soil Con- 
servation Experiment Station was established at Pullman, meetings 
were held in several adjoining communities to learn the sentiment of 
the farmers. At one of these meetings, a Palouse farmer spoke most 
emphatically against such “tomfoolery” as the study of erosion. Five 
years later this same farmer called at the Experiment Station office and 
apologized for his previously expressed views. He had moved to his 
present farm 28 years earlier and in the rush of the passing years had 
never really cleaned his farmyard. In disposing of trash and weed 
growth he found the seat of a mowing machine lying in the weeds. It 
was so solidly placed that he decided to dig it out. He found an entire 
mowing machine that he had discarded 27 years previously. Some 28 
inches of soil had filled in his farmyard in that time. 
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Main Types of Northwest Erosion 

Wind Erosion, With a steady rain falling at the rate of one-half inch 
per hour, and with a “southwestern blowing at the rate of fifty-five 
miles an hour, sand blows continuously on the Oregon and Washing- 
ton coast beaches. 

With a forty-mile southwest wind blowing o\er the Palouse country, 
a rather constant barrage of soil particles is blown from the windward 
to the leeward side of the Palouse hills 

A fifteen- to eighteen-mile wind blowing across the dry-farmed sum- 
mer fallow fields of central Washington and northern Oregon is suffi- 
cient to cause more or less continuous movement of the usually dry 
surface soil Even gentler winds pick up and move soils for short dis- 
tances. Wherever the dry soil is left unprotected and strong winds 
occur, there is soil drifting. Especially strong winds cause even wet 
soils to drift. 

Wind erosion is a potential problem throughout the entire Inter- 
mountain zone and also at certain points in the Coastal area, particu- 
larly on the ocean front and along the Columbia River. The removal 
of grass cover, the continuous farming to soil-depleting crops, over- 
tillage and ill-advised tillage, the burning of grain stubble, unpro- 
tected summer fallow, grass and forest fires, and overgrazing have all 
helped to accelerate wind erosion in different sections of the Pacific 
Northwest. 

Sheet Erosion. Sheet erosion is the primary stage of soil washing. The 
most common sign of sheet erosion is the fingerlike rills or miniature 
gullies which mark the sloping cultivated farm fields after heavy pre- 
cipitation. This evidence of sheet erosion is usually entirely hidden by 
subsequent cultivation. In most years, this evidence can be found on any 
sloping field of winter wheat, of unplanted summer fallow, or of any 
other cleanly tilled or cultivated field. It is aided and abetted by sev- 
eral common farm practices. Up-and-down hill plowing permits faster 
runoff than contour cultivation. Any wheel or implement track extend- 
ing downslope aids in starting a rill. Pulverization and smoothing off 
the soil surface also promote runoff and erosion. These rills normally 
run at right angles to the contour of the land. 

Rills may be small but they may become large. In principle, they 
deepen and lengthen in much the same fashion as does a gully, except 
that the rills are on a more minute scale. They are generally classed as 
rills so long as they do not become permanent fixtures on the land 
After they can no longer be “plowed in"' and remain permanently from 
one year to another, they are gullies. 
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Gullying. This is the sign of a more advanced erosion stage than 
sheet erosion Permanent gullies of all sorts generally indicate an in- 
creasingly critical condition. Gullies really rum land quickly — and 
completely Even when they actually measure but a small percentage 
of a given field, they frequently render the entire field impracticable 
for use. Although gullies are found throughout the noniorested por- 
tions of the Intermountain zone, they arc still few and far between 
when compared with more heavily gullied lands in other sections of 
the United States Gullies also occur locally in cut-over and burned- 
over forest lands, but they are almost nc\cr active in a forested area. 

The soil which was carried off in rills and gullies is frequently de- 
posited in the flats below. Too fi'equcntly, it covers the most fertile 
bottom lands, the farmyards, and the highways If new erosional de- 
posits are lighter colored than the underlying material, a richer soil is 
being buried beneath a poorer one If the sloping lands are getting 
lighter in color, the subsoil is now at or near the land surface and the 
richer topsoil is now all or nearly all gone. 

St) earn Erosion. As erosion progresses, the water courses become 
muddy from the ever-increasing debris. The streams and reservoirs of 
the Northwest are becoming more and more blocked with gravel, sand, 
and mud bars. Irrigation waters arc less clear than they once were, and 
silting troubles in irrigation ditches are already common. Northwest 
streams generally are tending toward heavier loads of soil in suspen- 
sion, and consequently toward less clear water. 

Results of Erosion 

The actual loss of soil through erosion is direct, tangible, and meas- 
urable The Soil Conservation Experiment Station at Pullman, supple- 
mented by held projects elsewhere in the Northwest, has measured soil 
losses from man^ available soil tvpes under different kinds of plant 
cover under several different climatic conditions. 

After a single heavy ram in one particular portion of the Palouse 
country in 1931, entire helds lost 1 to 2 inches of soil and certain acres 
lost more than 4 inches Generally, however, the losses during an en- 
tire year arc but a fraction of the amount that is lost in such a single 
storm. Naturally, the soil losses are more or less directly proportionate 
to the amount of protection on the land In this particular storm, 
every principle of soil conservation was demonstrated by the condition 
in which different fields happened to be Alfalfa helds and grasslands 
showed no erosion and little or no runoff Stubble helds and grain 
helds had sufficient cover to prevent soil losses, but not enough to hold 
the water sufficiently long to permit it to soak into the ground. Good 
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protection means negligible soil losses; conversely, no protection means 
stupendous soil losses. 

A similar heavy rain in portions of the Willamette Valley in June, 
1936, removed nearly 2 inches of soil from many high-priced orchard 
lands there. This is also much more than the usual annual loss of soil 
from these lands. Such rains show positively that the sloping farmlands 
of the Northwest cannot be handled carelessly. 



Fig. 52. Wind erosion is severe in many range and dry-farming localities. Photograph 
taken 15 miles south of Boardman, in eastern Oregon. {Soil Conservation Service.) 


Orchards in the irrigated Hood River Valley show a rather startling 
result of erosion. On many farms the bases of the tree trunks on the 
upper portions of the slopes project above the ground 1 to 2 feet 
whereas the trees at the foot of the same slopes have the trunk base 
buried 2 to 4 feet. Large amounts of soil have been washed from the 
upper to the lower slopes during the life of the orchard. Up-and-down- 
hill irrigation has, in many instances, removed all the soil mantle from 
lands in the Northwest, sometimes within the first five years of 
farming. 

If all soil losses in the Northwest had to be replaced by hard labor, 
farmlands would be valued at many times their present prices. This 
would be out of line with our now recognized land values. For ex- 
ample, the best wheatlands of the Palouse country have generally had 
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a selling price of $100 per acre or less. The lost soil from these lands 
in an average year could not be gathered from the flood-littered low- 
lands, loaded, hauled, unloaded, and spread to its original depth lor 
less than $50 an acre, half of its present value 

The actual soil lost in the cutting out of a gully is perhaps second- 
ary to the other damages. Gullies are not easily crossed by machinery. 
By the time a gully has lengthened headward entirely across a farm, it 
may be of such size as to form an absolute barrier between the two 
portions of the farm For example, a particular farm in southeastern 
Washington, one-half mile from north to south and three-quarters of 
a mile from east to west, slopes steeply from cast to west, with a differ- 
ence in altitude of 800 feet Originally all of it was tilled on the north- 
south contour, thus requiring a minimum of farm power Nine years 
ago, however, m a hca\y two-day ram, a gully that averages 10 feet in 
depth ate its way from the west to the cast edge of the farm, thereby 
making contour cultivation possible only by farming each portion 
separately. A second gully has since crossed the farm so that it now 
consists of three narrow strips of good land extending from the valley 
up the steep westerly lacing slope The fields can be farmed today only 
by tillage up and down lull. Such a farm is getting close to the abandon- 
ment stage 

Another serious effect of gullying is the lowering of the water table 
which inevitably affects the land for varying widths along eilher side 
of the gully In the Northwest this has been sufficiently serious that 
hundreds of fields which yielded good crops or good pasture belore a 
gully had become deeply entrenched are necessarily abandoned after 
the water table is lowered by accelerated seepage into the gully 

Increased erosion also has its effect on the hydrologic cycle. Since 
runoff increases with erosion, the precipitation going into the ground 
is progressively less In time this affects spring and stream flow. Springs 
dry up, and streams get both lower and higher than before Floods tend 
to become more frequent and of greater magnitude. 

Gullies and rills frequently cause considerable damage to expensive 
farm machinery as it jerks and bumps over the uneten surface Even 
heavy machinery is often unable to withstand the constant jolting o\er 
deeply eroded plowlands, and the resultant repair work has become a 
highly profitable business in the wheat communities of Oregon, ^Vash- 
ington, and Idaho One Palouse farmer has estimated that his repair 
bill from gully and ditch breakage formerly a\eraged more than one 
dollar per acre per year He has become a comert to erosion-control 
practices. 

The annual soil losses are already sufficiently great m the Northwest 
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that crop production has consistently decreased with each succeeding 
decade despite increases in production attributable to better \arieties, 
better seed, better machinery, and better timing of the tillage opera- 
tions. Lower production of crops immediately results in decreased 
farm income and ultimately in lower land \alues and lower living 
standards. Such a decline gets progressively worse as it continues, ulti- 
mately resulting in tax delinquency, bankrupt farmers, and farm 
abandonment, followed by both relief and migration. Such farm con- 
ditions quickly affect the towns which serve as local trading centers, 
and sooner or later the larger cities which service the area 

Fortunately, the Northwest as a whole has had no extensive land 
abandonment. The land use in the region is still too young. There are 
a few farm areas, however, which have developed, lived, decayed, and 
died Typical of these ghost communities are Lake, Fort Rock, and 
Stauffer, southeast of Bend, Oregon. They were settled and developed 
between 1900 and 1910, and were mostly abandoned befoi'e 1920 One 
of the leading causes of this abandonment of farms, homes, and, 
finally, communites was soil drifting. The farmers on these lands could 
find no way to make the soil “stay put.” It mo\ed in every breeze, and 
breezes were frequent. These are probably the most impressive ex- 
amples of ghost agricultural communities in the entire Northwest. 

Soil Conservation on Agricultural Lands 

Plant Cover for Holding Soils The character and density of the plant 
cover in any particular locality are jointly dependent upon the edaphic 
and the climatic conditions. The actual density of any natural plant 
cover is as heavy as the ecology of that site will permit. A plant cover 
tends to thin out in a drouth cycle and, conversely, to become more 
dense in years of heavier precipitation. An equalized and tailored 
plant cover normally presents adequate protection to the land on 
which it grows This normal plant cover proves inadequate only when 
abnormally severe precipitation may cause soil washing, or especially 
severe winds may start soil drifting. 

A close examination of the land surface shows that plant cover pro- 
vides many minute mechanical barriers to soil loss. Here are usually 
thousands and sometimes hundreds of thousands of miniature individ- 
ual dams on each square foot of land, and many millions of such dams 
on an average plant-covered acre. Plant-covered acres show as many as 
500 barriers on a single square inch of ground, or more than 3 billion 
little dams per acre The virgin plant cover is generally sufficiently 
heavy wherever the climate permits agricultural pursuits that even the 
exceptionally violent rain is quite ineffective as an agent of destruction 
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Surface Litter fo 7 Holding Soils, In some respects litter is more effec- 
tive in the prevention of soil erosion than is growing vegetation. Ten 
years ago the progressive farmer in a community tried to keep his land 
so clean that hardly a straw was visible, with not a bit of vegetation m 
sight at the time of planting. His standing in the community rose or 
fell to the degree that his land was clear of, or littered with, stubble, 
stalks, and straw This was particularly true in the Columbia-Deschutes 
Plateau and the Palouse region. When a reconnaissance survey of 
this situation was made of the Palouse in 1931, by the writer, the burn- 
ing or the burial of all plant residues was considered the most efficient 
and the best practice. The turning under of residues was a less de- 
sirable practice, and a few '‘lazy” farmers, whose fields appeared ragged 
and were littered with trash, were regarded as poor operators by their 
more energetic neighbors. 

Today these same careless farmers with their littered fields are com- 
mended for ha\ing practiced, perhaps inadvertently, one of the best 
types of erosion control. Close study of litter on the land surface shows 
its astounding effectiveness in the prevention of erosion. In the absence 
of litter, sheet erosion of the worst degree may occur, whereas the 
presence of 2 or 3 pounds of broken straw and chaff spread evenly over 
a square rod of land (640-960 pounds per acre) may practically elimi- 
nate all soil and water losses. The amount of litter needed to provide 
protection varies, of course, wdth the character of the soil, the character 
of the rainfall, the slope of the land, and the uniformity of distribution 
of the litter. Such a mantle of litter merely provides, in altered form, 
the millions of little dams that are provided on plant-covered areas by 
living vegetation Surface litter is thus one of the most important fac- 
tors which nature has attained for the complete protection of the land. 

Plant Roots for Holding Soils, Soil without roots simply melts away 
under erosi\e action, but a root-filled soil is, to varying degree, a 
sponge. Soil filled wuth fine hairlike roots is practically proof against 
damage either by sheet erosion or by wund erosion; gullying and 
stream-bank erosion may move root-laden soils by the indirect method 
of undermining the relatively root-free subsoil 

The resistance of rooty soils to erosion is dependent under any given 
condition upon whether the roots are still ali\e, or, if they have died, 
upon the degree of decay they have attained. The fineness of the root 
material and the number in a given area also affect their resistance. 
The plant species, insomuch as it determines the toughness of the root 
material, is an added factor The degree to which the roots grow and 
remain separate or become entangled with others materially affects 
their ability to hold the soil against water or wdnd injury. Plant roots. 
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probably as much as any other single factor, have influenced (i) the 
present soil structure and (2) the high organic matter content ol many 
virgin soils. 

Humus Content /or Holding Soils. The humus content of a soil 
materially affects its resistance to erosion. Humus tends to lighten a 
heavy soil and tends to bind one that is sandy. It is loose and fluffy, 
and low in plasticity It encourages and preserves granular structure, 
and probably, most important of all, it greatly increases the water- 
holding capacity of a soil. 

The effects ol humus on erosion are more indirect than direct. The 
absorptivity and water-holding capacity of humus arc probably of 
greater importance in this respect than any other property it has This 
quality is so pronounced that any addition of organic matter results in 
a marked decrease in surface runoff under most conditions 

These fundamental principles underlying the control of erosion by 
means of vegetation, whether alive, dead, decayed, or returned to dust, 
are the basis of a large number of farming practices that now are being 
used successfully and satisfactorily m the Northwest. 

Mechanical Barriers for Holding Soils. Ten years ago when the 
writer was engaged in the first full-time iincsiigation of Northwest 
erosion, protective efforts against soil washing were practically nil. One 
farm near Waitsburg, Washington, had been rather crudely but effec- 
tively terraced by its owner and one or two farmers near AValla Walla 
were diverting flood waters from deepening gullies to man-made ditches 
ha\ing a lower gradient than the natiiial channel Practically no other 
efforts toward control of soil washing could be found in the entire 
Region in 1930 

Probably the most spectacular early efforts to stop soil drifting were 
on the truck farms along the Columbia Ri\cr. These truck farmers 
constructed fences of c\cry conceivable sort to stop blowing soil. They 
planted trees, erected board fences, set poles in a solid row, built sage- 
brush fences, built barbed-wire fences, and draped brush between the 
wires, they also used wheelbarrows, wagons, trucks, tractors, and rail- 
way trains to remo\e the mislocated soil Old tree plantings to prevent 
“blow’’ can still be seen in numerous localities here Board, pole, and 
wire fences to control blow are still maintained by many farmers near 
The Dalles, Oregon. 

Heavy fences which have failed to prevent the encroachment of 
drifting sand can be found buried along the beach near Gearhart, 
Oregon Even homes ha^e been completely buried along the Coast 

Experimental work with mechanical barriers of several different 
types has been carried on since 1930 Terracing with bioad-base tei- 
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races^ is considered impracticable for the rough topography of the 
Palouse country, but is suitable in portions of the Columbia Plateau 
of Oregon and in certain Coastal areas. The use of a diversion ditch 
(it is really a single broad-base terrace) is useful to intercept heavy 
runoff along the base of a steep slope. 

Contoin cultivation is the practice of farming entirely on the level 
Approximate contour farming has been practiced by many Palouse 
farmers, not for soil conservation but to make possible the tillage of 
lands otherwise unusable. 

Oil sp'iead, thinly coating potentially drifting sand with heavy 
asphaltlike oil, and gravel spread, using fine sorted gra\el in similar 
manner, are successful but costly means of reducing soil blow. 

Deeply entrenched, vertical-walled, arroyo-hke gullies have been 
successfully plugged by sausage damsp but the proper protection of 
these “sores” against further widening and deepening is still con- 
jectural. 

Stream-bank riprap ping is often used to combat excessive stream 
erosion Concrete piling, concrete walls, rock walls, steel piling and 
wood piling, log and lumber cribbing, wire sausages, wire mats, brush, 
straw, loose rock, and soil have all been used in an infinite variety of 
combinations. The results have varied from complete success to utter 
failure. 

All the mechanical barriers generally need so much personal atten- 
tion to keep them constantly effective that they are not now, and 
probably will never become, as successful in the Northwest as in other 
sections of the United States. 

Successful Soil-Saving Tarm Practices — ^Vegetative 

Cover Crops. They protect land against soil losses, improve the 
physical condition of the soil, and also in many other ways ameliorate 
the ecological conditions Both in the drylands east of the Cascades 
and on the wetter western slopes, grasses and legumes have become 
more common during the past decade. 

Green-Manuring. This practice is comparatively new to most farmers 
in the region The turned-under crop may be legumes, grass-legume 

^Broad-base teirace is simply a ditch which is either level or almost level and 
has a sufficiently low gradient that water can be earned theiem without also ruining 
oi damaging the lands 

^Sausage dam is a uo\en-vire or hog-wire casing filled with loose rock, with the 
center of the casing lower than either end (foiming a center spilhvay), and having 
the ends adequately anchored and buried in the banks of the gully 
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mixtures, grasses, or just grain hay. Each is beneficial in varying 
degree. 

Strip Farming. This is the practice of laying out alternate strips of 
clean-tilled and erosion-preventing crops. Each strip of heavy plant 
cover tends to stop the erosion which starts in the adjoining clean- 
tilled strip Farms are strip-cropped on the contour to prevent washing, 
and at right angles to the wind to prevent drifting This practice is 
increasing slowly. 

Grassed Waterways (Sodded Gullies). These simply provide a safe 
and harmless manner of letting runoff whaler reach lower levels. The 
draws which have for decades been cultivated, and which are being 
eroded into deep gullies, are used lor these grassed waterways. This 
new practice is being widely adopted, especially in the Columbia 
Plateau of Oregon. 

Trashy Fallow. This practice, previously mentioned, is becoming 
more general as farmers realize its protectue value against either soil 
washing or soil drifting. 

Ripyapping Stream Banks with Vegetation Protection of under- 
mining stream banks has been successfully accomplished by means of 
vegetation when other attempts have failed Woven mats made of wil- 
low or poles, which later take root and grow, have been widely used. 
Planting of willow cuttings has also been successful 

Successful Soil-Saving Practices on Irrigated Land 

Overhead Spy inkier lyyigaiion This is a relatively new method of 
specialized irrigation which applies the necessary amounts of water 
slowly and evenly over the land so that runoff need not occur. 

Border Irrigation or Controlled Flood Irrigation This is an open 
field method of flooding different units of the field by means of sepa- 
lating borders or ridges. 

Contour Irrigation. Distribution of water on or nearly on the con- 
tour is a safe method under clean-cultivated conditions 

Cover Crops. This safe method of farming irrigated land is well 
known in the Intermountain areas and should be used to a still greater 
extent. 

Soil Conservation on Range and Pasture Land 

Past use of the open range has, in general, been entirely without 
regulation Range on the national forests and occasional privately 
owned ranges are the outstanding exceptions In the Intermountain 
zone the result has been deterioration of the range, serious damage to 
the land by water and wdnd erosion, and increasing shortage of good 
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feed for Inestock with a trend toward ultimate bankruptcy for the 
ranching industry. The damage is primarily resultant from overgraz- 
ing. This subject is discussed in detail in Chapter 6 

The pasture lands of the Coastal area present quite a different prob- 
lem from those of the open rangelands of the Intcrmountam zone 
Most of the present pasture lands on the Coast are level or nearly level 
alluvial flats The chief problem of these lands is chemical erosion, 
more commonly known as leaching The winter precipitation is so 
heavy that available plant food is, to a large degree, leached down 
beyond the reach of plants. Hence fertilization is needed for adequate 
pasture growth in the coastal lowlands. 

A relatively small area of upland pastures, located mainly along the 
coast in western Oregon, has been de\'eloped on lands formerly m 
forest. These grass-seeded pastures present, m addition to the leaching 
common to all Coastal lands, a soil-washing and soil-slipping problem 
which will require carefully devised methods of erosion control. The 
eventual utilization of land in this section is still an open question. 
One extremist group suggests that the entire west Coastal area be 
remade into a pasture area (a second New Zealand), the opposing 
group wants the entire area left in or returned to forest. 

Soil Conservation on Forest Lands 

Soil conservation in the Pacific Northwest is generally a less pressing 
problem on forested areas than on nonforested lands. This does not 
mean that erosion cannot become serious on forest lands. In certain 
local areas it is already a problem, particularly after repeated fires, 
which destroy both vegetation and litter, leaving the ground bare. 

Clean-cutting has been dominant in the logging history of the 
Northwest. This has generally transformed a veritable plant paradise 
into a desolate waste after logging and fire have done their work The 
region has a naturally high fire hazard which makes fires almost inevi- 
table after such logging has taken place The hazard is infinitely 
greater after logging than in the virgin forest. The usual result, espe- 
cially in the Coastal area, has been the complete destruction of all 
forest cover, of all ground cover (duff), burning of the brush, the death 
of life, and a too frequent absence even of seed trees. Grazing of 
forested lands has also caused an extremely localized and highly spe- 
cialized type of erosion. Nearly all forested areas contain local “sores” 
which are actively eroding. 

For the future, it is believed that better methods of logging will 
prevent heavy erosion such as occurs under the present system of clean- 
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cutting and burning. This subject is discussed in greater detail in 
Chapter IL 

S^nd Soil Policy for the Northwest 

Conservation of the soil in the Pacific Northwest should mean the 
long-time prevention ol land destruction in this part of America. Al- 
though land in certain localities (particularly the Columbia Plateau m 
Oregon and the Palouse) has already suffered considerable damage, 
erosion is just getting badly started in the Region as a whole. It can 
still be stopped by prompt and intelligent action. 

Each Northwest citizen, whether he be farmer, merchant, doctor, 
clerk, or laborer, needs to realize that soils are our basic resource and 
must be administered and cared for as carefully as a livestock man 
cares for his pure-bred herd Like his livestock, his soils must be main- 
tained both chemically and physically They must be rested and fed. 
When they become ill, they must be properly treated for that illness, 
and when they become very ill, they must be hospitalized. 

The highest type ol soil conservation is not merely the bandaging of 
“land sores,” but rather the conditioning of our land so that soil ero- 
sion will not develop. It is infinitely easier and much more profitable 
to keep the land healthy than it is to bring sick land back to health 
The future of the farmer, the landowner, the taxpayer, the banker, 
the merchant, the wage-earner and the salaried man, the school teacher, 
every boy and every girl, each man and each woman — in fact of every 
person resident or interested in the Pacific Northwest — hinges upon 
what happens to the land on which they live. 
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CHAPTER 8 


NORTHWEST MINERALS 
By Edwin T. Hodge 

The Indians of the Northwest made weapons and domestic artifacts 
from obsidian, fiint, lava, and other rocks or minerals but knew noth- 
ing about the extraction of minerals from their ores. After the dis- 
covery oi gold in California, prospectors scattered widely throughout 
the western mountains and tested the stream beds for placer gold. In 
the decade of the i86o’s were recorded discoveries of gold placers in 
many sections of Idaho, Oregon, Montana, northeastern Washington, 
and British Columbia. Soon the miners discovered the veins of gold- 
bearing quartz and of silver, lead, copper, and other metals, but until 
railroad transportation was provided the mining of quartz was gener- 
ally too expensive to be profitable The building of railroads permitted 
the opening of base-metal mines early in the i88o's, and the Northwest 
has been an important producer of copper, lead, and zinc in addition 
to gold and silver ever since. The mining industry led to the explora- 
tion and settlement of mountain sections years before this would have 
happened otherwise. 

Besides the prospector who learned mining in the school of experi- 
ence, there is need of trained engineers and geologists to develop 
economical methods of mining and of metallurgists to determine the 
best way for the efficient extraction of metals from their ores. Numer- 
ous surveys by state and government agencies have aided the mining 
industry. Schools of mines and mining departments in educational 
institutions in the Northwest have furnished trained men and pub- 
lished information about mining methods and districts Mining pro- 
vided freight for the railroads, aided in the construction of highways 
and development of hydroelectric power, furnished much of the wealth 
to construct our large cities, and afforded a market to the farmers for 
part of their crops. The mining pioneers were rugged individualists, 
and the industry has been carried on by such men. 

The total value of metallic mineral production in the Northwest 
exceeded $170,000,000 in 1940, divided as follows- British Columbia 
$66,000,000, Montana $56,000,000, Idaho $37,650,000, Washington 
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,$7,190,000, and Oregon $5,794,018. In addition, coal, cement, rock, 
‘phosphates, and other nonmetals were produced to a total value of 
many millions of dollars Since the beginning of mining, the entire 
output of minerals from the four northwestern states is valued at 
nearly $5,000,000,000, of which gold, silver, copper, lead, and zinc 
account for $4,300,000,000 to the end of 1940 The Butte mines have 
produced in excess of $2,000,000,000 in metals, and the Coeur d’Alene 
mining region has had an output of nearly $1,000,000,000. Although 
some small mining operations are carried on, the chief production is 
made by well-financed corporations At present the four northwestern 
states produce one-fourth of the lead, one-third of the silver, one-sixth 
of the copper, one-twentieth of the gold, one-lourth of the mercury, and 
one-fifteenth of the zinc produced in the United States. It is probable 
that numerous additional mining properties will be developed. 

Origin of Mineral Deposits 

Mineral deposits lesult from geologic processes. Hence it follows 
that, if the chemist, physicist, geologist, and paleontologist can deter- 
mine the character of mineral deposits and how they originated, addi- 
tional deposits can be located and the ore mined economically Ore 
deposits are formed during periods of geologic acthity, when the crust 
of the earth is being altered by fracturing and folding, and when hot 
liquid rocks are cutting their way to the surface. The most important 
deposits arc found in the older rocks near where molten rocks have 
cooled and solidified as intrusive granites, diontes, etc. (Fig. 57) 

All mineral deposits originally were dcri\ed Irom igneous rocks — 
rocks that have formed from the cooling of a magma (or molten rock) 
— cither at depth or near the surface. From these rocks have been de- 
ri\ed the other two classes of rocks: sedimentary rocks, formed by 
the breakdown or weathering of a pre-existent rock, and metamorphic 
rocks, formed by the alteration, cither mechanically or chemically, of 
a pre-existent rock. Although mineral deposits are, common in the lat- 
ter rocks, the constituents of ore deposits were originally associated 
with igneous rocks. 

Mineral deposits in the Northwest, like those elsewhere, may be 
divided into two mam groups those formed by mechanical processes 
of concentration under conditions of a moderate temperature and 
pressure; and those produced by chemical processes of concentration in 
which the temperature varies betw^'cen wude limits according to the 
particular ore deposit. 

The term placer is commonly applied to the mechanically made 
deposit formed at or near the surface. Weathering releases minerals 
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Fig. 57. Geologic occurrence of mineral deposits. 
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that largely resist change like gold, platinum, magnetite, and garnet, 
and they then may be carried away by the power of mo\ing water. 
D>^erences in gravity allow the heavier particles like the gold to col- 
lect in the lower part ol sand and gravel deposits, forming a placer. 
Both stream and beach placers exist m the Northwest. The stream 
placers are most common in streams that come from mineralized areas 
of crystalline rock Beach placers occur on the Pacific at the foot of the 
Klamath Mountains as deposits of “black sand” that contain gold, 
platinum, and magnetite Lighter materials are transported farthest, 
and certain quartz and clay deposits result therefrom 

Coal is the principal mineral fuel occurring in the Northwest By its 
association with coarse, cross-bedded sandstones, it seems, the coal was 
formed from beds of vegetable matter that accumulated in deltas and 
flood plains. When such deposits are mostly under water, decay is pre- 
\ented and, when buried under a load of sediments, the organic mat- 
ter IS slowly changed by heat and pressure into coal. Small deposits of 
natural gas ha\e been discovered m the Northwest, but no commercial 
oil has )et been found west of the Great Plains or north of central 
California, except a small output from Alaska 
Another group of deposits are those which arc associated with sur- 
face water. Deposition may come from interaction of solutions by 
evaporation and by biochemical precipitation produced by bacteria 
and diatoms. Examples include deposits of carbonates and sulphates, 
mostly of sodium, in the beds of dried up lakes and deposits of lime- 
stone, iron, and other substances made by springs Probably the bulk 
of the limestone, dolomite, chert, manganese, iron, and phosphate de- 
posits are the result of the interaction of solutions 

The next group of ore deposits are formed in bodies of rock and 
includes the greater portion of the metallic mineral deposits in the 
Northwest. All rocks are more or less cracked, fractured, and broken, 
especially those near the surface At times major fractures, called faults, 
have been sites where one portion of the earth has mo\ed in relation 
to another. It is along such lines or zones of weakness that chemical 
solutions have passed and often deposited minerals of commercial 
\alue as in the Coeur d’Alene district In this diMsion are two classes 
first, those deposits formed from mineral matter of the rock itself; and, 
second, those deposits formed by the introduction or intrusion of 
foreign chemical matter into the rock by igneous activity Ore deposits 
typical of this first class include lesidual cla\s, residual iron ores (gos- 
sans), phosphate, bauxite, sulphur, magnesite, and numerous others. 

The second class, dependent upon the introduction of foreign sub- 
stances into the rock, contribute many of the Northwest’s most impor- 
tant metallic ore bodies These are mainly vein deposits formed by hot 
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ascending waters charged with emanations from the eruption or acti\- 
ity of igneous rocks (magma) Igneous actiMt) has occurred inter 
mittently throughout the geologic past. As these magmas arc oitJn 
deep seated, \eins may be formed from solutions guen off by the 
magma either at great depths (with high temperature and pressure), 
moderate depths (with temperature and pressure somewhat lower), or 
at slight depths (with relati\ely low temperatures and moderate pres- 
sure). These deposits usually form in cracks, fractures, and zones of 
weakness, they are known as veins Also where magmas directly con- 
tact other rocks, ore deposits may be formed by alteration, replace- 
ment, or deposition of material in the invaded rock Also geyser and 
hot-spring deposits are grouped here. Minerals of this second group 
include deposits of cinnabar (mercury ore), stibnite (antimony ore), 
sphalerite (zinc ore), tetrahedrite (a complex sulphide of antimony 
and copper), gold, argentite (silver ore), gold tellurides, tungsten, 
numerous copper ores, arsenic, cassiterite (tin ore), wolframite (tung- 
sten ore), magnetite, and many others. Common gangue (nonmetal- 
liferous) minerals accompanying these ores are quartz, calcite, dolomite, 
fluorite, and barite. 

The third and last of the conditions under which chemical concen- 
tration takes place is in magmas or molten rock, usually at great depth 
and under high temperature and pressure The ore deposits result 
from a settling of the heavy minerals in the molten mass after they 
crystallized out of it during the cooling of the magma. Minerals in this 
group are of simple composition, including magnetite, arsenopyrite, 
cassiterite, molybdenite, corundum, and platinum. Another group of 
minerals in this class results from concentration occurring in dikes 
given off by this magma or molten mass, assumedly due to the pressure 
produced by the contraction of the cooling mass. Minerals resulting 
from this action include commercially valuable quartz and feldspar, 
mica, magnetite, cassiterite, and beryl. The sulphide minerals occurring 
here are usually not of commercial value. 

All ore deposits upon exposure to weathering, usually near the sur- 
face, break down and may be transported and redeposited in other 
forms The mechanically deposited minerals m placers and minerals 
deposited in bodies of surface waters result from such transportation 
and deposition. 

In places the earth's crust has been folded and fractured, and tilted 
upward to form mountains. Later erosion of the mountains exposed 
the hidden veins and lodes. As a result, older mineral-bearing rock 
has been brought to the surface This is important in an area where 
lava, lake beds, and other rocks would normally cover the surface and 
hide whatever minerals might be below. 
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Ores are combinations of minerals which can be mined and sold at 
^a profit. An ore commonly contains one or more valuable minerals, 
scch as the above, and others which are worthless. The latter are called 
the “gangue ’’ Ores occur as rare bodies in the “country rock “ Some of 
the common gangue minerals are quartz, calcite, dolomite, siderite, 
and limonite. 

The price of a metal depends upon its abundance and the cost of 
mining and extraction (smelting). Thus, six tons of iron ore which is 
mined with power shovels from open pits can be purchased for the 
price of one ounce of gold. Nonmetallic substances such as coal, salt, 
feldspar, or building stone are used practically in the form in which 
they are extracted from the earth. 

Distribution and Age of Ore Deposits 

The ore deposits of the Northwest are not scattered at random over 
the region, but instead occur in definite mineralized areas, shown in 
Fig 58. The favorable localities are near the contacts, mostly in the 
adjacent “country rocks’" of the “intrusive rock batholiths ” All the 
“Quaternary sediments,” most of the “marine sediments” and “lava- 
capped surface,” and some of the “undeformed Mesozoic” are younger 
than the intrusives and consequently could not have been mineralized 
by them The other rocks are older and under favorable conditions 
mineralized; the folded “pre-Cambrian” being more favorable than 
“complex Paleozoic and Mesozoic rocks,” which in turn are more 
favorable than the “undeformed Mesozoic.” Where the above mineral- 
ized areas have been eroded, gold placers may be found in the water- 
washed debris near by. The “Tertiary marine” is fa\orable for oil, 
coal, limestone, clays; the older rocks and also those of Paleozoic and 
Mesozoic age are possible sources of nonmetallics, particularly for 
phosphates The Quaternary sediments may contain lake deposits with 
alkaline salts The periods when mineralization took place and the age 
of some economically important deposits are indicated in the geologi- 
cal table, Table 2. It should be noted that each epoch of eruptions was 
followed by a more or less intensue mineralization, consisting in the 
development of ore minerals by the filling of fissures, or by the replace- 
ment of the rocks themselves in or about the igneous rocks. 

British Columbia Minerals^ 

Mining in British Columbia was inaugurated by the discovery of 
placer gold on the Columbia River in 1855 middle Fraser 

1 Prepaicd b) N F G Da\is, Department of Geolog) and Geography, Univeisity of 
British Columbia Specific data fiiinishcd by Di DaMs ha\e been added to discus- 
sions of certain mineials thioughout this chaptei 



184 


NORTHWEST MINERALS 


valley two years later. Many of the gold-seekers who rushed into the 
country came to the mouth of the Fraser by sea and were already ex- 
perienced placer miners from California. Gold has continued to be the 
leading mineral of British Columbia; but in more recent years there 
has been a steady expansion in the production of other metals, various 



Fig. 58. Generalized geological map of Pacific Northwest. 


nonmetallics, and coal. In 1940 the mining payroll of the Province 
exceeded 16,000 men, and the entire production was valued at over 
75 million dollars, an all time record output. About 90 per cent of this 
production comes from south of the fifty-first parallel, in the territory 
included in this study of the Pacific Northwest. 

Metal mining in the Province, valued at nearly 65 million dollars in 
1940, can be roughly divided into placer and lode gold, silver, copper, 
lead, and zinc. In many places these metals occur together: Two com- 
mon associations are silver-lead-zinc and copper-gold. Most of these 
mineral deposits are associated with intrusive rocks of Jurassic or 
Lower Cretaceous age. Mines are situated along the eastern and western 
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contacts of the Coast Range batholiths and the Selkirk and Monashee 
Mountains. 


MINERAL DEPOSITS AND PRODUCTION 

Coal 

The coal of the Northwest has never received the exploitation ex- 
pected owing in part to competition with imported low-cost petroleum 
and local water power Its qualities make it a high-grade source of raw 
material for the electrochemical and electrometallurgical industries. 

Production m the Northwest states since the inception of coal mining 
totals about 119 million tons varying in grade from lignite to high- 
grade bituminous. At two places north of Mount Baker in Washington 
veins of anthracite are exposed, but being far removed from trans- 
portation no mining has occurred The estimated total coal reser\es 
in the United States part of the Northwest amount to about 64 billion 
tons mostly in the state of Washington. In 1918 over 4 million tons 
were produced, but output has fallen. In 1938 it amounted to 1,400,000 
tons. Research m utilization, both in firing and in the chemical indus- 
tries, might assist in the revival of this industry 
Alaska and the Northwest possess several billion tons of coal that 
could be mined and laid down at low cost close to hydroelectric sites. 
Use of this coal for chemical manufactures will require much electric 
energy, give vitality to many dormant and unexploited coal deposits, 
absorb a large amount of labor, and yield products obtainable now 
only at high cost to western consumers. Directly the coal can be used 
to make graphite, silicon carbide, calcium carbide, and many hydro* 
carbon derivatives 

Several types of coal occur in the Northwest and adjacent areas. 

a Metallurgical coking coals occur in western Washington, on Vancouver 
Island, British Columbia, in the Bering River and Mataniiska coal fields of 
Alaska, all close to tidewater, and at Crow’s Nest Pass, Alberta, Canada 
h. Bituminous coals of good grade are found in all the above districts and 
in central Washington and southern Oregon 

c Lignite coals are found extensively in Montana, western Washington, 
and near Coos Bay in southwestern Oregon 

d Semianthracitic coal occurs in quantity m the Cascade Range of 
western Washington, especially in Lewis County 

Oregon contains numerous scattered coal fields, the most important 
of which is the Coos Bay field in the southwestern part of the state 
The Coos Bay region is the only one that has recorded a steady but 
small production. 
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Washington coal is mined exienshely on the Puget lowland at 
Bellingham, at se\eral centers in King, Pierce, Thurston, and Lewi^ 
counties, and on the eastern side ol the Cascades, in Kittitas County 
(Roslyn, Cle Elum, Easton), which leads the state in production 
Montana has more coal, 407 billion tons, than any other state west 
of the Mississippi, the bulk being lignite. This is 11 5 per cent of that 
of the United States and 8 per cent of that of the world Mhth few 
exceptions the Montana coal is located in the Great Plains, not in- 
cluded in this study, but furnishes fuel to western Montana and to a 
small extent to other parts of the Northwest Some of the Montana 
coal like that of Trail Creek and Great Falls can be made into coke. 

Coal deposits are widely distributed throughout British Columbia 
with most of the production coming from three localities in the south- 
ern part. The total coal produced from the Pro\ince amounts to over 
1,300,000 long tons per year valued at 5 million dollars About 3,000 
wwkmen are employed. In the East Kootenay district, the coal is 
mined from beds in the Rocky Mountains. This region has extensive 
reserves, produces nearly 500,000 tons per year, and in the past had a 
much larger output. This coal is of a high-grade coking quality, the 
coke ovens at Michel producing 50,000 tons annually 

The Coast District includes the Nicola-Princeton and Vancoiner 
Island collieries that together employ 2,300 men. In 1938 the Nicola- 
Princeton collieries produced 186,972 long tons, and the Vancouver 
Island Collieries 684,398 long tons. The coal is of good quality and 
close to tidewater. Much of the Island coal is used for ships’ bunkers, 
and 153,267 tons were used for this purpose in 1938. Exports to the 
United States from the Province amounted to 91,455 tons in the same 
year. 

British Columbia has large coal deposits and considerable expansion 
will be possible. The reserves, however, are highly controversial. In 
1912 the International Geological Congress estimated that Vancouver 
Island alone contained 5,793,000,000 tons. On the other hand, C M. 
CampbelP states that an excessive gas content in the coal and struc- 
tural weakness of the rocks will prevent mining below a depth of 2,000 
feet and quotes J D MacKenzie, who would cut the total of available 
coal to only 26 million tons. Probably the truth lies between these two 
extremes. 

Petroleum and Natural Gas 

No commercial deposits of petroleum have been found in the Re- 
gion despite considerable exploratory work A small producing gas 
^Economic Geology^ pp 670-674, August, 1940 
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field in the Rattlesnake Hills of southern Washington supplies natural 
^as to near-by communities m the Yakima Valley, and some shows ol 
gas have been found in other places in the Northwest. Outside the 
Region oil and gas occur in quantities on the Great Plains, and some 
Montana petroleum is refined at Butte and Spokane 

Limestone and Building Stones 

Limestone of high quality is found in northwestern and northeastern 
Washington, central and southern Idaho, northeastern and southwest- 
ern Oregon, throughout many parts of British Columbia, and in many 
western Montana counties Numerous deposits of limestone occur at 
tidewater on the islands off the coast of British Columbia and on the 
Canadian mainland Several deposits are worked around the Puget 
Sound and northeastern Washington, northwestern and northeastern 
Oregon, southern Idaho, and central Montana aieas to supply cement 
plants and pulp mills. 

The largest cement plants are located at Trident and Hanover, 
Montana, at Bellingham, Concrete, Grotto, and Seattle in western 
Washington, at Metaline Falls and near Spokane in eastern Washing- 
ton, near Pocatello, and Orofino, Idaho, and at Gold Hill, Lime, and 
Oswego, Oregon. High-grade marble occurs near Northport, Washing- 
ton, and in the Wallowa Mountains of Oregon, but neither marble 
nor limestone is quarried to any large extent for building purposes 
Because of small demand the output of granite and other building 
stone is small, being restricted mainly to monumental and decorative 
purposes Small granite quarries are operated near Spokane La\as and 
other stone are locally crushed for roads and other construction use in 
response to local demand 

Phosphorus and Fertilizer 

The Northwestern states contain 93 per cent of the high-grade 
phosphate rescr\cs of the United States and more than half of the 
world’s known supply There are proved resources of over 5 billion 
tons in Idaho and 400 million tons in Montana, whereas for the world 
as a whole only 10 billion tons are known 

The thickest and richest deposits of jihosphaie are found in south- 
eastern Idaho (as well as m adjacent parts of Wyoming and Utah) 
along both flanks of the Uinta Mountains They also occur at numer- 
ous places in western Montana Phosphate rock is mined commercially 
in southeastern Idaho and near Garrison, Montana 

In Idaho the phosphate-bearing member contains shales, sand- 
stones, and limestones in addition to beds of phosphate, with the main 
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bed, five feet or more thick, usually containing 70 per cent or more of ' 
tricalcium phosphate Near Garrison, Montana, phosphate rock is 
mined and shipped to Trail, British Columbia, and to Anaconda, 
Montana, where it is treated with sulphuric acid to make an acid 
phosphate in which lorm it is easily taken up by plants About 65 to 
75 thousand tons are mined each year, worth about one million dol- 
lars. It is also probable that phosphates can be profitably produced by 
hydroelectric power, and the operation of large mines to supply phos- 
phate plants operated by power from the upper Columbia would seem 
to be very probable in the future, especially as the phosphates would 
be convenient for deep-water shipment to world markets. 

Magnesium 

Huge deposits of magnesite occur near Chewelah, Washington, and 
so far as is known are the largest deposits on earth. The material is 
calcined in rotary kilns for use by steel companies in open-hearth fur- 
nace bottoms and as firebrick for various furnace linings. Deposits of 
dolomite (magnesium limestone) are known in northeastern Washing- 
ton and may be a future source of material for magnesium manufac- 
ture. Magnesite also occurs in the East Kootenay near Marysville, B C. 

Now used in small quantities in alloys for airplanes, in light railway 
equipment, in automobiles, and for various structural purposes, mag- 
nesium IS frequently called ‘Ahe metal of the future ” No other metal 
has such light weight combined with such great strength, and a cheap 
method of production would open up to mankind many fields of activi- 
ties now denied him 

Magnesium-bearing ores yield products for many uses (a very impor- 
tant one is for refractories), but its greatest future use will probably be 
in the production of magnesium metal In 1941 a plant to manufac- 
ture magnesium from magnesite was planned to be built in eastern 
Washington, as part of the national defense program 

The production of this metal, using Northwest water power and our 
great ore supply, will contribute strictly to a noncompetitive market 
The consumption has increased 50 per cent per year since 1922 The 
production of magnesium metal in the United States has been small 
in part because the only eastern producer has an inadequate source, 
the metal being obtained as a by-product from salt brines. 

Aluminum and Alumina 

There are no known supplies of bauxite, hydrous aluminum oxide, 
in the Northwest, but millions of tons of high-grade kaolin, or China 
clay, are known From these, alumina can be extracted, and the deposits 
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deserve careful attention to determine if the extraction of the metal 
from this compound by electric energy can be carried on profitably. 
The recovery of aluminum from bauxite requires cheap and abundant 
electric power Attracted by this, a plant to manufacture aluminum 
from processed material made from imported bauxite was constructed 
in 1940 at Vancouver, Washington, where ocean boats can dock and 
power be bought from Bonneville Dam. The plant will supply alumi- 
num to the West Coast airplane industry and for other purposes. 

Another plant at Longview was under construction in 1941, and 
three more plants were projected in other parts of the Northwest. A 
certain type of igneous rock called alunite, of which there are deposits 
in Utah, Idaho, and near Enumclaw, Washington, is being considered 
as a logical source of aluminum ore for these new plants. 

Clay and Kaolin 

Good clay deposits are scattered over all the Northwestern states and 
in British Columbia, especially at Kilgard m the lower Fraser Valley. 
Numerous deposits of good brick or pottery clay and shale arc known, 
and several plants, usually near the larger cities like Seattle, have been 
erected to supply local demand Willamina on the west side of the 
Willamette Valley is the largest plant in Oregon Clayton, north of 
Spokane, has the largest plant east of the Cascades Large quantities 
of common clay are also dug and burnt for dram, common brick, and 
similar uses in many counties The total \ alue of clay products m the 
Northwest is over 15 million dollars. 

Heretofore, much of the high-grade kaolins have been imported from 
England for paper fillers and ceramic manufacture. Deposits of clay, 
estimated at 100 million tons, are located in eastern Washington and 
in Latah County, Idaho These clays are of pottery and paper-filler 
grade, but only building materials are manufactured from them at pres- 
ent The local kaolins are also equal in quality to any other domestic or 
foreign kaolins. The problem of separating the desired raw materials 
from impurities has been solved, and from the kaolin high-grade china- 
ware has been made experimentally. Since both ceramics and refrac- 
tories are rapidly moving toward electric production methods, the 
Northwest apparently has two of the bases — ^raw material and power — 
for an important ceramics industry. 

Silicon 

There are many deposits of silica, mostly beds of quartzite, occurring 
in the old pre-Cambrian rocks of northern Montana and Idaho, of 
which only a few have been investigated. Deposits of high-grade silica 
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rock exist in eastern and northwestern Washington and in various parts 
of central Idaho, but no s>stcmatic attempt has e\er been made to 
ascertain the best silica supplies a\ailable throughout the Northwest. 

China clay deposits often contain silica and mica and could furnish, 
as by-products, silica sands, glass, silicon carbide, ferrosilicon for high- 
grade alloy steels, and much fine, white mica for molded electrical 
insulation and other filler purposes A western glass industry would re- 
quire alumina for glass refractories and silica for glass mixes, which 
can be obtained from these China clays. 

Iron and Steel 

The market for iron and steel material of the type suitable for 
comparatively small iron fabricating plants and not including ferro- 
alloys, now supplied by importations, is in excess of one million tons 
a year in the Northwest. Large supplies of iron ore apparently adapted 
to electric smelting are available in the Region. 

Charcoal iron was produced close to Portland from 1865 to 1895, but 
because of competition from large eastern plants and the low freight 
rates for pig iron, on vessels from Europe, the operation finally ceased. 
At Irondale, Washington, pig iron was produced intermittently from 
1880 until 1911 Also a plant at Kirkland, Washington, successfully pro- 
duced pig iron in 1891. 

Extensive limonite (hydrous iron oxide) beds with some hematite 
(iron oxide) occur in Columbia County, Oregon, close to Bonneville 
Dam; scattered ore bodies of magnetite (another iron oxide), hematite, 
and limonite occur in northern and west-central Idaho, hematite occurs 
in the Little Belt Mountains of central Montana. In British Columbia 
iron ores are found on Vancouver Island, Texada Island, and along the 
coast of the mainland. Although the deposits are somewhat dispersed 
geographically, it is known that the total available amount of iron ores 
will support an iron industry of considerable size. Importable tidewater 
iron ores of high content occur on the islands off the coast of British 
Columbia and at several coastal points in Alaska. In Washington, mag- 
netite is found at Snoqualmie Pass, King County, in connection with 
metamorphosed limestone, and on Skagit River in the northern Cas- 
cades. In the Squaw Creek district, Okanogan County, a ledge of 
magnetite ore several feet thick is exposed for a length of 400 to 500 
feet. Limonite and other iron ores have been found at several places m 
Stevens County, Washington. 

An iron and steel plant has been constructed at Vancouver, Wash- 
ington, intended to use local iron ore and scrap iron as its raw material 
A steel plant at Seattle uses scrap iron and imported pig iron mainly for 
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its source of iron, and se\eral smaller fabricating works are located in 
various parts of the Northwest. 

Ferroalloys 

This is an age of alloy steels given special qualities by the addition 
of one or more other metals. These steels can be made in the electric 
furnace from raw materials either available in the Northwest or from 
convenient foreign sources. The mam ferroalloy metals are chromium, 
manganese, molybdenum, tungsten, silicon, titanium, vanadium, nickel, 
and cobalt. 

Several of them occur in commercial quantity m the Northwest, and 
are at least possibilities for the future development of a local alloy 
steel industry. 

Chromium, Chromium comes from the mineral chromite and is a 
war metal necessary for stainless and noncorrosive steels which will 
withstand high temperatures. Deposits of chromite, scattered through- 
out the Northwest and Alaska, were mined to a small extent during the 
World War. In Oregon the ore occurs in Wheeler, Grant, and Baker 
counties, from which about 13,000 tons came annually in the latter 
years of the war. Chromite has also been found in the Klamath Moun- 
tains, in the Beartooth Mountains of Montana, and m Kittitas County, 
Washington. A large deposit on the Kenai Peninsula, Alaska, is being 
developed preparatory to production. 

Manganese Manganese oxide ores have been mined in Montana, and 
smaller deposits occur in Idaho, Washington, and southern Oregon. 
The most likely indication of a possible supply of manganese is in 
the Olympic Mountains of Washington, where a belt that encircles 
the mountains contains at intervals manganiferous ore bodies ranging 
m thickness from a foot or less to 20 or 30 feet. In Oregon deposits de- 
rived from manganous chert beds are associated with lava flows in the 
southwestern part of the state. A bed of manganese oxides located 
about a mile southeast of Cleveland, Idaho, has been mined intermit- 
tently. From 1924 to 1928 it yielded about 5,200 tons, which averaged 
about 42 per cent manganese. 

Extenshe deposits of manganese carbonate occur in western Mon- 
tana near Butte and Phillipsburg, where it was first produced in 1916 
The annual production exceeds that of all the other states combined. 
The mines at Phillipsburg are usually the chief domestic source with 
an output of about 10,00c tons per year, the high quality of the ore 
permitting it to compete vv^ith cheap foreign sources. The total produc- 
tion to 1940 exceeds 20 million dollars Demands for national defense 
raised prices for manganese and stimulated production in 1940 The 
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Anaconda Copper Mining Company at Butte contracted in 1941 to 
supply for the government 240,000 tons of manganese iron over a 
three-year term at the rate of 80,000 tons per year. Production at 
Philiipsburg is also being increased. 



Fig. 59. Mine shaft at Butte. {Photograph by Anaconda Copper Mining Co.) 

Tungsten. Some production of this valuable metal has come from' 
the Northwest, chiefly from southern Stevens County, Washington, 
where the Germania mine has been the chief producer. The Jardine 
district in Montana, near Yellowstone Park, and the Blue Wing dis- 
trict, Lemhi County, Idaho, have ore deposits containing some 
tungsten. 

Molybdenum. Occurrences of this metal are scattered throughout the 
Northwest and some development has taken place. Molybdenum has 
been found in Idaho and in the Wallowa Mountains of Oregon. It also 
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occurs in quartz veins in the northern Cascades of Washington. A small 
production has come from several small mines m southern Stevens 
County, Washington, that began operations m the 1930’s 

Titanium and Other Alloy Metals, One small deposit containing 25 
per cent titanium is known in western Washington Many magnetites 
of the Pacific Northwest may contain compounds of titanium, but it 
is doubtful if any ores contain this in commercial quantities in the 
Region Some production of nickel has come from the Fraser Valley, 
100 miles from Vancouver near the little towns of Choate and Yale. 
Nickel ores occur near Riddle, Oregon, and near Keller, Washington 
Cobalt veins are found in southwestern, central (near Canyon City), and 
northeastern Oregon, but no mining has resulted. Bismuth is produced 
on a small scale as a by-product metal by smelters at Anaconda, Mon- 
tana, and Kellogg, Idaho, but no bismuth ore is mined primarily for 
the metal itself Cadmium is another by-product that comes from the 
Trail smelter Beryllium occurs in pegmatite deposits near Deary, 
Idaho, and other places in Idaho and Washington, but no worth-while 
production has yet resulted. 

Gold 

Placer mining for gold in the i86o’s was the first metallic exploitation 
in the Northwest It was succeeded by lode mining, and in value of 
output gold is a leading metal in many districts of the Region. In all, 
over half a billion dollars in gold has come from deposits in Montana, 
Idaho, Oregon, and Washington during the eighty years, 1860-1940. 

The Wallowas and Blue Mountains in northeastern Oregon have 
accounted for two-thirds of the total state production, with the re- 
mainder mainly from the Klamath Mountain region The Blue Moun- 
tains area contains some twenty-seven districts where gold quartz has 
been found in some quantity. The gold districts, extending from the 
Snake River to Canyon City, are distributed over a belt measuring 
about 100 miles long and 40 miles wide. 

In the northern Cascades of Washington, gold has been mined in the 
Blewett, Swauk, and the Monte Cristo districts, and in several parts 
of Whatcom and Okanogan counties Gold also comes as a by-product 
from smelting copper ores produced at Holden near Lake Chelan 
which is now the largest producer in the state. The principal placer 
districts are in the Wenatchee Range, from which has come 3 million 
dollars in gold, and from bars along the Columbia River in Stevens 
and Ferry counties. The Republic (Eureka) district, Ferry County, has. 
since 1900, produced from veins more than 1 1 million dollars, the ratio 
of gold to silver in the ore being 1:8 The Orient district, Stevens 
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County, in 40 years has produced somewhat over $600,000 of gold- 
silver ore. 

In British Columbia the main gold camps are in the southern part 
of the province at Bridge Creek, 150 miles north of Vancouver, Sheep 
Creek, and Hedley in the interior, and Zeballos on Vancouver Island 
The Nelson, Kamloops, and Ymir districts also are productive. Placers 
are important m the Cariboo region and in the northern part of the 
province. In 1940 the output of gold was approximately 25 million 
dollars from British Columbia, of which about 93 per cent was from 
lode deposits. In Idaho there are numerous low temperature and 
pressure veins carrying gold and siher. In Owyhee County the Silver 
City and other districts have produced ore valued at more than 40 mil- 
lion dollars Several districts in Lemhi, Custer, Butte, Blaine, and 
Valley counties have each produced important amounts of gold, but 
no locality has exceeded one million dollars total. 

At one time Idaho was among the principal placer-mining states in 
the Union, and a large amount of gold is still obtained from placer 
deposits, central Idaho and Boise Basin leading m this respect The 
high-level placer deposits and the gold lode deposits offer greater op- 
portunities than those of almost any other state. Idaho now ranks 
seventh in the United States in gold production. Gold occurs in associa- 
tion with almost all the lead, zinc, copper, and silver ores 

Montana had the richest placers in the northwestern states Bannock, 
Virginia City, and Last Chance Gulch were discovered in 1862, pro- 
ducing a great influx of miners. Lode gold has been mined for over 
60 years One-half of the gold produced comes as a by-product from 
the Butte district, and much of the rest of the gold is obtained mixed 
with other metals The total gold production has amounted to over 
300 million dollars and yearly exceeds 7 million dollars. Among the 
important districts are gold-silver veins at Marysville, and other dis- 
tricts near Helena and Boulder, genetically connected with rhyolite 
eruptives. Gold mines are important at Phillipsburg, at Cable near 
Anaconda, and near Dillon. Usually the metal is in quartz veins mixed 
with silver and various sulphides. 

The Northwest has been interested in Alaska mining for over 50 
years, and after the “Gold Rush” to the Klondike and Alaska began in 
1898 Seattle became the leading supply city and shipping port for the 
Alaskan mines. From 1880 to 1940 the value of minerals coming from 
the northern territory exceeded $830,000,000, of which gold accounts 
for $561,311,000. In 1940 the entire production of all minerals was 
estimated at approximately $27,658,000, nearly four times the purchase 
price of Alaska. 
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Silver 

Idaho leads all the states of the Union in the production of silver, 
and Montana is in third place The Northwest, including British Co- 
lumbia, IS one of the most important silver-producing sections of the 
world. Idaho produces one-eighth of all the silver mined in the United 
States. Here it is associated with lead, copper, zinc, and antimony ores, 
and is widely distributed. Shoshone County ranks first, followed by 
Lemhi, Custer, Bonner, Boundary, Blame, Owyhee, Camas, Valley, 
Washington, Idaho, Elmore, Adams, and Carrie counties. The largest 
producer of silver in the United States is the Sunshine mine in the 
Coeur d’Alene district. South-central and southwestern sections of 
Idaho, especially Cassia and Owyhee counties, have extensive deposits 
of lead or zinc and silver ores, and some copper-silver ores are known 
along the Snake River canyon. 

In Washington silver-lead veins occur at Conconully (Ruby Hill), in 
Okanogan County, with auriferous quartz veins on the Methow in the 
same county, and in many other smaller districts The Deer Trail dis- 
trict of Stevens County produced one million dollars before 1909, 
chiefly in silver. 

The silver of Montana has come primarily from the copper and 
zinc ores at Butte The ores are complex, and extraction of the metals 
gave difficulty in early years Since 1875, wdien successful recovery was 
first achieved, Butte has produced a total of one-half billion ounces in 
silver, and other districts at the rate of a million ounces a year. The 
total value is in excess of half a billion dollars. In Montana the Granite- 
Bimetallic intermediate lode in the border of a granodiorite batholith, 
near Phillipsburg, produced about 32 million dollars from secondary 
silver ores Other mines near Phillipsburg are fissure veins of the nor- 
mal quartz-tetrahedrite-galena type At Neihart, in the Little Belt 
Mountains, over 2 million dollars w^as produced from 1881 to 1893, 
and the mines, reopened in recent years, now produce lead, zinc, and 
silver to an annual value of about $500,000 

In British Columbia most of the silver ($9,750,000 in 1938) is a by- 
product from gold, copper, lead, and zinc mines Properties rich in 
silver alone, as in the Slocan district, are operated mostly when the 
price of silver is high. A little silver is produced in Oregon as a by- 
product of the mining of complex ores. 

Copper 

The Northwest is a huge producer of copper. Although Butte is 
the most famous, the metal comes m smaller quantities from a number 
of sources. Copper occurs as a principal element in some ore, but often 
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it, like gold, silver, lead, and zinc, is one of several elements obtained 
from a complex ore. In addition to copper, these ores yield sulphur 
and in turn sulphuric acid, usually manufactured to cut the cost of 
preventing escape of sulphur fumes into the air. 

In Oregon chalcopyrite, copper iron sulphide, occurs at Waldo, some 
twenty miles southwest of Grants Pass. The production of copper from 



Fig. Go. Aerial view of reduction works at Anaconda. {Photograph by Anaconda 

Copper Mining Co.) 


this district to date has amounted to approximately 3 million pounds 
in spite of high charges resulting from a long transportation haul to 
market. Copper ores are found in the Homestead district on the Snake 
River, where it occurs as chalcocite, copper sulphide, and chalcopyrite. 
Another important area in the copper belt is the lower Powder River 
Valley, where chalcopyrite, chalcocite, and cuprite, copper oxide, occur 
in disseminated ore. In the Wallowa district the mineral is mainly 
chalcopyrite. 

Along the Snake River Canyon are some extensive but low-grade cop- 
per deposits that contain appreciable amounts of gold. Idaho’s cop- 
per production comes almost entirely as a by-product of the silver 
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ores of the Coeur d’Alenes. Chalcopyrite-quartz veins occur in several 
districts in Idaho, as at the Lost Packer veins of the Loon Creek district. 
A number of small deposits are associated with the Idaho bathohth m 
central and northern Idaho, as, for example, the Bonner, Vienna, and 
Flint districts, and from the Seven Devils and White Knob of Idaho 

In Washington copper occurs in the northern part of the state. The 
only large producer is at Holden, from which 2,000 tons of ore per day 
are concentrated. The concentrates are then transported by lake, barge, 
and trucks to the railroad for shipment to the Tacoma smelter. In the 
Blewett district of south-central Chelan County the ore bodies are 
well-defined fissure veins. A number of quartz chalcopyrite veins have 
been developed in Stevens County, and in the Index and Sultan Basin 
districts of Snohomish County The Monte Cristo district lies in the 
eastern part of Snohomish County on the western slope of the Cascade 
Mountains. The ore deposits of importance are \eins in joint planes in 
the Miocene igneous extrusive rocks, and were formed in late Pliocene 
or early Pleistocene time in connection with the later extrusive igneous 
action. 

In Montana unexcelled deposits of copper occur in many places in 
the southwestern part of the state The intermediate veins systems of 
the Butte district carry copper mainly, with small amounts of gold and 
Sliver, but there arc also veins rich in silver and zinc. The \eins lie in 
the middle of the Boulder bathohth, and have been worked to depths 
of 4,000 feet. The Butte district is the most producti\e copper camj) m 
the world, having yielded from 1882 to the present over two billion 
dollars in copper, silver, gold, and zinc. 

Copper ores are smelted and electrolytically refined at Tacoma, 
Washington, the plant treating Alaskan, British Columbia, and ores of 
the northwestern states. Smelters are also located at Anaconda and 
Great Falls, Montana, with a large electrolytic copper refinery and 
other works also at Great Falls, where cheap, abundant power is avail- 
able from several falls on the Missouri River. 

Most of the copper in southern British Columbia comes from two 
large operations. Until the discovery and development of the Rho- 
desian copper deposits, the Britannia mine, 30 miles north of Vancouver 
on Howe Sound, was the largest copper producer in the British Empire. 
It is still operating steadily, and in 1938 employed 1,168 men and 
turned out 6,000 tons of ore per day. The ores are concentrated at 
Britannia Beach, and the concentrates shipped to Tacoma for smelting 
and refining Copper Mountain, 100 miles east of Vancouver m the 
Cascades, employs 532 men, and produces 3,000 tons of ore per day In 
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1938 the total British Columbia output o£ refined copper was 
65,000,000 pounds, valued at $6,500,000. 

Lead and Zinc 

In the early days zinc was considered a liability because o£ its re£rac- 
toriness until, in 1916, the Anaconda Mining and Smelting Company 
set up an electrolytic plant at Great Falls, on which o\cr 7 million 
dollars were spent in perfecting this process, by which zinc 99 9 per cent 
pure is produced. Owing to the great reserves and the cheapness with 
which it can be produced elsewhere, zinc is mined only as a secondary 
product with other ores, except during times o£ high prices for the 
metal. 

At present there are no mines in Oregon operated primarily for the 
production of lead and zinc, although it is a common constituent of 
the base ores of gold and silver and occurs in several districts in greater 
or smaller quantities in both eastern and western Oregon. In the 
Cascade Mountains is a chain of low-temperature and pressure base- 
metal deposits extending from the vicinity of the California line to 
northern Washington. The most promising zinc prospect in Oregon is 
on the north Santiam River. Another potential district is Bohemia in 
Lane County. Both of these are on the western slopes of the Cascades. 

Eighty-five per cent of the lead and zinc in the Northwest is pro- 
duced in the plants of the Bunker Hill and Sullivan Company at 
Kellogg, Idaho, where lead, zinc, copper, gold, and silver are treated 
The company itself mines, mills, smelts, refines, and manufactures 
lead and zinc products, and also treats ores for other producers. Both 
a smelter and a ‘‘wet’" process zinc plant are operated at Kellogg In 
the Coeur d’Alene district of Idaho, in Shoshone and Blaine counties, 
silver-lead and zinc deposits in quartzite have yielded well over one 
billion dollars Each ton of ore, as mined, contains about 8 per cent 
of lead (160 pounds) and 6 ounces of silver. These deposits have yielded 
a large percentage of the lead production of the United States and are 
the only important representatives of this type in the United States 
The ores occur as replacements and lodes along shear zones in fine- 
grained quartzite of the ancient Belt Series in a region marked by a 
number of small intrusive bodies. The rocks of the region are folded 
and strongly faulted, the mineralized fractures, however, are minor 
breaks. The ore bodies are rather wide, up to 40 feet, and average 9 feet. 
The more persistent veins have been followed several thousand feet 
The metallic minerals are galena and zinc blende, with some pyrite, and 
in places they carry much silver. Other lead districts in Idaho include 
the Wood River district, in the south-central part of the state, that has 
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produced around 20 million dollars, and the Bay Horse district, with 
an output ol 10 million dollars from 1880 to 1898 

In Washington, lead and zinc ores, without much silver, occur as 
replacements m limestone near Northport and Colville in Stevens 
County and in the Metaline district. Pend Oreille County The zinc 
mines at Metaline Falls are the leading producers of that metal m 
the state. 

In Montana the mining of lead began in 1880 but zinc from complex 
ores was not profitable until the Anaconda Company perfected its 
'Vet” process to recover the metal and then Butte became the chief 
source of zinc in the state. Butte also leads m production of lead, the 
metal being a by-product from other ores. Lead is also mined in note- 
worthy quantities in Sanders, Flathead, Jefferson, and Broadwater 
counties and at Neihart and Barker in the Little Belt Mountains Lewis 
and Clark County is second to Silverbow (Butte) in zinc production. 
Other minor centers for zinc and lead mining are scattered throughout 
western Montana 

The Sullivan mine, in the Selkirk Mountains near Cranbrook, is the 
largest single lead and zinc producer m the world. In 1939 this mine 
was responsible for almost the total lead and zinc production of British 
Columbia. It employed 950 men, and produced 6,000 tons of ore per 
day. The mine’s lead output amounted to more than 406,000,000 
pounds, and that of zinc to nearly 280,000,000 pounds, valued at 
113,500,000 and $8,250,000 respectively The total British Columbia 
production of lead in 1939 had a value of $13,810,024, and that of zinc 
$9,172,800. 

Trail Smelter. One of the most important operations connected with 
the mining industry of British Columbia is the smelting and refining 
of ore at Trail The first smelter, constructed in 1895, treated copper 
ores from the Rossland mining camp. This camp played an important 
part in the early development of the Province, but has long since been 
worked out In 1898 the smelter was enlarged, and m 1901 began to 
treat lead as well as copper ores The operation has subsequently been 
enlarged many times, and it is now one of the most complete metal- 
lurgical works in the world. The smelter treats mainly lead and zinc 
ores from the Sullivan Mine; it also treats miscellaneous ores from 
many small mines. One of the interesting by-products from Sullivan 
ores IS cadmium, which is used to make a fusible alloy. 

The Trail plant covers about 160 acres on a narrow terrace on the 
west bank of the Columbia River, about 10 miles upriver from the 
Washington border. The two principal smelting departments are lead 
and zinc. The lead refinery has a capacity output of 575 tons a day. 
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The zinc refinery is the largest single producer of electrolytic zinc in 
the world, with 400 tons a day. In 1937 the silver output was 25,000 
ounces a day; gold, 4,500 ounces a month; and cadmium, 25 tons a 
month. In addition, a small amount of antimony and bismuth metals 
was produced, and 60 tons of sulphur a day. The smelters gave em- 
ployment to 3,200 men. 



Fig. 61. Smelter at Trail, British Columbia. 


The abundant sulphur fumes and the cheap electric power available 
were factors in the completion of a fertilizer plant in 1931. By-products 
of the smelting operations are utilized and phosphate rock is imported 
from Montana. The phosphate plant has a capacity of 450 tons of 
phosphate rock a day. The fertilizer plant covers 60 acres, and employs 
560 men. Markets for its products are found on the Canadian prairies. 
Sulphur fumes from Trail formerly injured crops and trees, and the 
manufacture of acid and fertilizer has nearly eliminated the damage 
once done to the vegetation from this cause. 

In 1937 the production at Trail of metals, chemicals, and fertilizers 
was as follows: gold, 52,435 ounces; silver, 9,846,545 ounces; copper, 
4,585,000 pounds; lead, 413,158,000 pounds; zinc, 285,300,000 pounds; 
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cadmium, 218 short tons, sulphur, 13,533 short tons; 100 per cent 
sulphuric acid, 132,194 short tons; ammonium sulphate, 57,832 short 
tons; and other fertilizers, 44,221 tons. About 6,650 men are employed 
in all operations at the Trail smelter. 

Mercury 

Mercury (quicksilver) deposits, that comprise a belt in the Coast 
Ranges of California, extend northward into Oregon and Washington 
along the western flanks of the Cascades. Still another ill-defined belt 
runs through western Nevada, southeastern Oregon, and southern 
Idaho. The Ochoco Mountains of Central Oregon comprise another 
district The mercury is recovered in heavy liquid form by distilling the 
sulphide ore called cinnabar Usually the distillation plant is located 
at the mines In the Northwest mercury deposits occur in relatively 
recent lavas like basalt, andesite, and rhyolite. The constituents that 
formed them were held in the solutions close to the surface until a very 
late stage, hence they cannot be traced to any certain rock. It is as- 
sumed that they ascended from very deep magmas where the effusive 
rocks were differentiated. 

In Oregon mercury has come mainly from the foothills of the Cas- 
cades in Douglas and Lane counties, also east of Prmeville, Crook 
County, and close to the southern boundary of Malheur County Black 
Butte, in Lane County, has had a steady output since 1905 The largest 
producing quicksilver mine in the United States at present is the 
Bonanza Mine in Douglas County In Douglas and Jackson counties 
most of the deposits are enclosed in Eocene sandstone and tuffaceous 
strata, related to, but not closely restricted to, faults Locally, an ovei- 
lying impermeable layer has apparently aided concentration of the 
cinnabar (quicksilver ore). In Crook Uounty and adjacent parts of 
Jefferson County some of the lodes are rather sharply defined veins; 
others are networks of seams in brecciated rock In Malheur County, 
the Opalite Mine is an intermittent producer The lode consists of 
silicified tuff with cinnabar and terlinguite (a complex ore) 

In Washington, deposits near Morton, Lewis County, have been 
somewhat productive and prospects are reported in Kittitas and Chelan 
counties. The lode at Morton is a breccia zone in Tertiary carbonaceous 
shale. The principal lode minerals are cinnabar, pyrite, and opaline 
silica. 

Mercury deposits are known in the Yellow Pine district, Valley 
County, and the Black Pine district. Cassia County, Idaho, but the out- 
put has been small. Recently the Almaden mine near Weiser was dis- 
covered and is now an active producer of quicksilver. 
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A substantial production of mercury came for the first time from 
British Columbia m 1940. 

Minor Minerals 

Antimony. Deposits of antimonial ores occur in each of the four 
Northwest states and Alaska The smelting of the ores is a simple 
process, but no extenshe western reduction plant is in permanent pro- 
duction. Most of the United States' consumption is imported from 
south China 

In Oregon stibnite, commonly associated with gold and silver de- 
posits, is found in both the northeastern and southwestern parts of the 
state. Ore has been sold from a mine south of Jacksom die. Small de- 
posits of stibnite occur in seven or more counties in northern Wash- 
ington, mostly in quartz veins associated with gold and siher. In Idaho 
antimony veins and replacement deposits occur in several counties, 
mostly associated with gold and silver. Only those in Shoshone and 
Valley counties are known to be of commercial value. The principal 
stibnite deposits of Montana seem to be those in the Burns district, 
Sanders county, fifteen miles west of Thompson Falls 

Arsenic and Bismuth. Arsenical copper ores from which arsenic is 
produced occur extensively in Montana, and with other ores elsewhere 
in the Region White arsenic is a by-product of the Tacoma smelter, 
and at the Montana copper smekers Bismuth is another valuable by- 
product that IS recovered at the Anaconda smelter. 

Platinum. The principal production of platinum and closely similar 
metals comes from the Goodnews district of southwestern Alaska, where 
the output, all from placers, totals around $1,000,000 per year 

Peridotite and serpentine derived from peridotite are generally 
considered to be the native rocks of platinum, and the abundance of 
serpentine in southwestern Oregon may account for its occurrence 
there, although platinum has not yet been found in place. The pro- 
duction is obtained chiefly from beach-placer deposits associated with 
black sands. It is also obtained in the smelting of copper ores at the 
Tacoma smelter. 

Tin Seward Peninsula, Alaska, produces the only tin mined by the 
United States. The output comes from placers. In 1939 it amounted 
to 200 tons and was shipped to Singapore for reduction, as no tin 
smelter was in operation in this country Small occurrences of cas- 
siterite, the ore of tin, have been found m a belt extending from the 
vicinity of Spnkane to the Idaho line and just beyond 

Gypsum Calcium sulphate is known in eastern Idaho and Montana 
and was formerly mined at Gypsum on the Snake River in Oregon. 
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The mineral is mined in lyoukeen Cove at tidewater in Alaska. In 
Montana two plants lor the preparation of gypsum products have been 
constructed near Lewis town in Fergus County, one at Heath and one 
at Hanover. Betw’een Kamloops and Vernon, British Columbia, large 
deposits ol excellent quality are worked. Stucco, plaster, kalsomine, 
wall board, and brick have been manufactured. 

Saline Minerals. Lying on top of the lavas in the southeastern part 
of Oregon, southwestern Idaho, and eastern Washington are areas in 
which saline deposits may occur. Saline deposits generally result from 
evaporation of undrained lakes in arid regions. These deposits may 
include salt, borax, sodium carbonates, and nitrates, sodium sulphate 
and small amounts of potassium salts Brines heavily laden with com- 
mon salt occur in southeastern Idaho and along the Wyoming border 
and in the adjacent portions of Utah Nitrate deposits are known in 
small volume in southern Idaho and eastern Oregon Large tonnages 
of sodium sulphate and sodium carbonate occur in the dry lake beds 
of south-central Oregon and north-central Washington. In these states 
an intermittent output has come from plants near Warden and Oro- 
ville. Near Clinton in British Columbia soda and magnesium sulphate 
are produced. Borax was formerly produced in considerable quantities 
from hot springs at the southern end of Steens Mountains 
Sand and Gravel. Sand and gravel are abundant in all northwestern 
states, and in tonnage they probably amount to more than any other 
product Mixed and white dune sands of washable quality occur at 
intervals along the Oregon and Washington coast; white dune sands 
occur along the Columbia River eastward and nortiward from The 
Dalles, Oregon. Silica sand grains of glass-making quality occur exten- 
sively in the kaolins or China clays of eastern Washington and Latah 
County, Idaho Silica sands of washable quality occur as detritus from 
friable sandstones of the Swauk formation in central Washington 
Kaolinitic Eocene sandstones occur near Eugene, and at some places 
in the Coast Range of Oregon Foundry sands of good quality occur in 
Grays Harbor County and Clark County, Washington. Various other 
sand localities occur throughout the Pacific Northwest, but deposits 
have not been examined or tested for commercial use 
Diatoniaccous Earth This earth, made up of the siliceous cells of 
diatoms, is used principally as an insulator, absorbent, filter, filler, and 
abrasive. Large deposits of high-grade diatomite arc located m central 
Washington and in central and eastern Oregon. This mineral is also 
known in many Idaho counties in the southern part of the state and in 
Nevada Diatomite exists in very considerable c|uantity in a district 
near Terrebonne, Deschutes County, Oregon. The deposit co\ers an 
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area of some 430 acres and is about 30 feet in thickness. The reserves, 
which are of commercial grade and suitable for filtering purposes, aie 
estimated at about 7 million tons Production has thus far been con- 
fined to several thousand tons per year. A small production has come 
from near Quincy, Washington. 

Veymiculite. This is a peculiar decomposition product of mica, sold 
under the trade names Zonolite and Unifill, that has been successfully 
mined from a large deposit in igneous dikes near Libby, in north- 
western Montana. This new commodity is a complex silicate mineral 
similar to black mica, but which on being heated expands and ex- 
foliates in very thin paperlike flakes, assuming a golden or silvery 
luster It is used for heat, sound, and electrical insulation, as decora- 
tive for wallpaper, and in the manufacture of wallboard. 

Gems, The Yogo Gulch sapphires mined in Judith Basin County, 
Montana, have become world famous for their beauty in brilliancy and 
depth of color. The gems, which occur in igneous dikes cutting lime- 
stones, are mined, separated from the matrix by washing after the 
rock has been allowed to weather. The best gems are sent to Europe lor 
cutting and the inferior stones are used for watches and other bearings 
For a number of years the annual value was nearly one-quarter of a 
million dollars, but production has been small in recent years and the 
mine is now closed, in part because of competition with synthetic gems 
A few sapphires are recovered by placer operations near Helena and 
Phillipsburg. 

A considerable agate industry has been developed in the Northwest 
especially in the western part of Oregon, with the leading center at 
Newport. 
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CHAPTER 9 


FISHERIES OF THE NORTH PACIFIC 
By Howard H Martin 

The coastal waters of the Pacific Northwest are one of the few great 
areas in the world where natural conditions favor a maximum of 
marine life. Like its positional twin. Northwest Europe, it has a for- 
tunate combination of broad continental shelf and warm and cold 
ocean currents — an environment in which phytoplankton and zoo- 
plankton thrive and multiply, providing the basic feedstuffs for the 
higher forms of marine animals. The pastures are literally enormous. 
The rugged littoral from Cape Blanco to the tip of the Aleutian Cham, 
and north of the Aleutians to Bering Strait, has thousands of islands 
and hundreds of protected bays, fiords, and inland passages Great 
rivers such as the Columbia, the Fraser, and the Yukon offer thou- 
sands of miles of spawning grounds for anadromous fish. Some inland 
waters such as Puget Sound are cold and deep; others like Willapa 
Harbor are warm and shallow. Lakes and streams are also available 
for fresh-water species. 

With such a diversity of habitat it is not surprising that there is a 
wide diversity of commercial fish The latitudinal span is sufficient to 
encompass the codfish and the whale of the Far North as well as the 
warmth-loving tuna of southern waters In between are almost the 
entire range of temperate and cold-water types including many of the 
demersal or deep-sea dwellers, pelagic or surface-swimmers, like the 
herring, river-running fish, such as the shad and smelt, and the more 
sedentary mollusks and crustaceans Some North Pacific fish, including 
salmon and halibut, are found in sufficient abundance to take first 
rank in the world. 

Fishing Bases 

Nearly every harbor has a fishing fleet. Astoria, one of the oldest 
centers, is home port and marketing point for most of the Columbia 
River fleet. With its many canneries, icing plants, and reduction works, 
Astoria perhaps has a heavier per capita investment in fishing than any 
other city of its size along the coast Ketchikan, Alaska, is anothci town 
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almost entirely dependent on fisliing \^ancou\er and Prince Rupert, 
B. C., and Bellingham and Aberdeen, \Vasinngton, arc other examples 
of cities with extensne fishing interests. 

More hshing \essels, howe\ei, are based on Seattle than on any 
other poit, and most Noith Pacific fisheries products c\entually pass 
through Seattle warehouses. The great center lor the fleet is the Salmon 
Bay Terminals in Ballard. Here the moorings co\er some 37 acres and 
sometimes winter as many as 300 fishing craft, including hahbuters, 
trailers, purse seiners, and codfish schooners Warehouses provide 
ample storage for canned fisheries products, as much as $15,000,000 
worth of canned salmon has been stored m this terminal at one time 
During the winter, boat owners oterhaul their gear, install new engines, 
paint the vessels, mend their nets and trawls, and get ready for the 
opening of the spring season (Fig 62). 

SALMON 

The Annual Salmon Run. Just as the codfish is always associated 
with New England, salmon has become one of the symbols of the Pacific 
Northwest. Every spring and summer the rivers from California to 
Bering Sea are the scene of one of the w’orld’s most spectacular fish runs. 
Millions of salmon assemble at the river mouths, swarm across the bars, 
and move steadily upstream. Rapids and waterfalls are no deterrents. 
Driven by the spawning urge, salmon dart through swift water and 
around great boulders, leaping falls of considerable height A long 
run of a thousand miles up the Columbia to the headwaters of the 
Salmon River in Idaho generally begins in March or April. The short 
runs of Vancouver Island, where the spawning beds may be only a few 
hours from salt water, may not begin until late in the autumn. The 
salmon finally reach the original stream or lake ■where they were 
hatched several years before. Scooping out a shallow nest, they deposit 
and fertilize the eggs, then cover them with a layer of protecting gravel 
Pacific salmon take no food after lea\ing salt water Spent by the 
journey and the final act of reproduction, the parents lie quietly in 
eddies and die within a short time. 

The eggs generally hatch in about two months, the fry emerging 
from the gravel in the spring. Depending upon species, the young 
salmon remain several months, sometimes as long as three years, in 
fresh water before beginning their trip to the ocean The salt-water 
phase of their life cycle lasts from two to six years, again depending 
upon the variety of salmon Their marine feeding grounds are not 
definitely known. Chinook salmon from the Columbia have been 
tagged off the Queen Charlotte Islands and later recovered in the 
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Columbia, and other varieties migrate long distances through the pas- 
sages of southeastern Alaska. 

Species of Salmon. Five species of salmon are found in the Pacific 
Northwest, including Alaska. Sockeye or Red salmon, weighing 4 to lo 
pounds, have long been the favorite. An ideal cannery fish from the 
standpoint of size and color, the sockeye formerly provided most o£ 
the American pack, and still accounts for about one-quarter of it. The 
great Chinook or King salmon, averaging over 20 pounds and some- 
times weighing as much as 100, arc sold fresh as well as canned. Coho 



Fig. 62. Purse seine fishermen overhauling nets at Salmon Bay Terminal, Seattle. 
[Courtesy Pacific Fisherman) 


or Silver are less popular for canning because of their lighter-colored 
flesh. Humpback, or pink salmon, weighing 3 to 5 pounds, are the most 
plentiful, particularly in southeastern Alaska where they are caught in 
great numbers. Chum or Keta, white in color and formerly regarded 
as inferior, are also taken by many canneries. Steeihead trout are 
caught in some areas such as the Columbia River and sold as salmon. 

Since generally food of an appealing color appears most appetizing 
to people, red salmon, such as those caught in Bristol Bay, Alaska, and 
other areas, command the highest price. Pink salmon and white salmon 
are not so attractive in appearance but have excellent food value; they 
now make up a larger share of the catch than the higher-priced red. 

The Canning of Salmon. When the adult salmon assemble at the 
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mouths of the rivers for the annual spawning iiin, thc) are in the prime 
of condition and read) for canning. Packing plants are located along 
the coast from northern California to western Alaska, usually near river 
mouths. By means of traps, gill nets, purse seines, and sometimes beach 
seines, the fish are caught by the thousands. Traps, now illegal in the 
state of Washington, are widely used in Alaska, as well as in Oregon. 
^Vhether taken in trap or seine, the salmon are brailed out into huge 
scows often containing as many as 35,000 fish, which are then towed 
alongside the canneries (Fig 64) Con\eyors hoist the fish to the cam 
nery bins above the work floor. 


TABLE 5 

World’s Canned Salmon Pack — 1940 
(Cases of 48 pounds) 


(From The Pacific Fisherman ) 


District 

Red, 

Sockeye, 

or 

Blueback 

Pink 

Chum or 
Keta 

Medium 

Red. 

Coho, 

Silver 

King or 
Chinook 

1 

Steel- 

head 

Trout 

Total 

(Full 

Cases) 

Alaska 

953.381 

2,908,025 

860,539 

284,130 

i 

22,303 


5,028,378 

Puget Sound 

62,748 

2,947 

23,405 

30,654 

1,674 


121,428 

Columbia River 

23,974 


25,282 

59.737 

244,570 

33,436 

386,999 

U S Coast Streams 

138 


10,142 

1,147 

670 


12,097 

British Columbia 

362,758 

213,320 

634,021 

216,727 

17,268 

1,007 

1,445,101 

Siberia and Japan 

616,978 

1,079.546 


86,557 



1,783,081 

Grand Total 

2,019,977 

4.203,838 

1,553,389 

678.952 

286,485 

34.443 

8,777,084 


The modern cannery is completely mechanized, and its methods are 
those of high-speed mass production. An ingenious machine known as 
the Iron Chink^ butchers salmon at the rate of 60 per minute. Head, 
tail, and fins are removed, and rotating knives and brushes finish the 
cleaning work. The salmon on a moving conveyor are then cut into 
suitable pieces and fed into the cans by a filling machine The cans are 
weighed, the tops clinched on, and then sealed in a vacuum sealing 
machine. An assembly line of this type can deliver a stream of cans to 
the cylindrical cooking retorts at the rate of 120 to 150 cans per minute 
Steam-cooked for 90 minutes or more, the cans are then cooled, packed 
in cases (the standard-sized case contains 48 pounds of fish), and are 
ready for warehousing or distribution. 

There are some eighty recognized canning companies in the North- 
west, but eight or nine leading packers market about two-thirds of all 

^This machine, invented by a Seattle mechanic about 1905, is called the Iron 
Chink because it takes the place of the many Chinese cutters who formeily did the 
work by hand. 
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the Alaska and Pacific Northwest salmon. No matter where salmon 
is canned the larger part of it eventually reaches Seattle for distribution. 

The Trade in Fresh Salmon. Although most of the Northwest salmon 
are caught for the canneries, several million pounds are iced or frozen 
for sale fresh, particularly in the Pacific Coast states. Most of the fish 
for this market are taken by trolling, the Chinook, or King salmon, and 
the Silver being the favorites and bringing the highest prices. Both 


Fig. 63. Brailing the last of a salmon catch from a purse seine. (Courtesy J. Walter 

Thompson Co.) 

these varieties feed on small fish such as pilchard or herring, and can 
be taken on hand lines using bait or spoon hooks. The trollers dress 
and ice their catch at once, generally landing them in Seattle where 
several companies specialize in this business. Portland, Vancouver, 
B. C., and Astoria also buy and distribute fresh salmon. Traps are oc- 
casionally used, and some fish are taken by seines and gill nets. Part 
of the catch is also frozen preparatory to making smoked, mild-cured, 
or kippered salmon. 

Fresh salmon, not as common a table fish in the East as the well- 
known halibut, deserves a wider market. 

Northxoest Salmon Pack. Salmon canning in the Northwest began at 
White Cliffs on the lower Columbia River in 1866, with a small experi- 
mental pack of 4,000 cases. Wherever offered for sale, this new type of 
foodstuff met with such favor that operations were immediately in- 
creased manyfold. Canneries sprang up along the Columbia, in Puget 
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Sound waters, and in all the rivers along the coast of Oregon and 
Washington. The small coastal rnei's reached a peak of about 250,000 
cases in 1911, the pack in the same area is now less than 15,000 cases 
per )ear. The Columbia Ri\er, a steady producer lor over sixty years, 
reached its maximum of 634,000 cases in 1895. Since then the teeming 
sockeye runs in the Columbia have shrunk to a fraction of their former 
size. Canning has held up fairly well through the substitution of other 
varieties, especially the king, but since 1930 the average Columbia 
pack has been about half that of 1895 The Puget Sound area, with the 
richest salmon waters within the United States, has had an even more 
drastic decrease. The great runs of both sockeye and pink salmon were 
canned to the extent of o\er 1,000,000 cases per year from 1899 to 1919, 
the Puget Sound pack was 398,000 cases in 1939 and 121,000 in 1940. 
This steady decline of salmon in the Northwest States was somewhat 
obscured by the rapid rise of Alaska fishing, which was more than 
sufficient to keep up the supply available for market 

Alaska Salmon Located along 10,000 miles of coast line, the salmon 
fisheries of Alaska are one of the richest natural resources of the North 
Pacific. They have an average fresh-fish value of $7,000,000 to 
$10,000,000 annually; the bulk of the catch is packed and is then 
valued at $30,000,000 to $40,000,000. 

The first salmon cannery in Alaska was established on Prince of 
Wales Island in 1878, and by 1888 the pack exceeded that of the Co- 
lumbia River. More and more canneries were established in the North 
to take advantage of the seemingly inexhaustible supply, the industry 
finally reaching a peak of 6,677,000 cases in 1918 under the stimulus of 
war prices. During the ensuing decade the pack dropped to an average 
of 4!/^ million cases per year, then began to increase, reaching an all- 
time peak of 8,437,000 cases in 1936, with an average of 5 to 6 million 
cases annually since then. Approximately one-half of the Alaska salmon 
are taken in fixed or floating traps, one-quarter by gill nets, and the 
other one-quarter in purse and beach seines. Very little trolling is done 
in these northern waters. Among the territory’s most important salmon 
areas are Bristol Bay, the Kodiak district, and Prince William Sound, 
Ketchikan has long been the great canning center of southeast Alaska 
(Fig. 66). Steamers from Washington and Oregon go north each summer 
with cannery workers, equipment and supplies, returning in the au- 
tumn with heavy cargoes of canned salmon As the runs fluctuate con- 
siderably from year to year, none of Alaska’s more than one hundred 
canneries is ever able to estimate its pack with accuracy. 

Overfishing Brings Regulation . In its early years this industry was 
unregulated, and cut-throat competition was rife among canners. Cer- 
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tain of the streams were blocked so completely by traps that there was 
practically no escapement of fish ascending to spawn. After a few years 
of heavy packs but scant returns of young salmon, the canneries had 
to be abandoned. Most streams showed some decrease, and apprehen- 
sion was felt lest the profitable Alaska fisheries follow the Atlantic 
salmon industry into oblivion. 



Fig. 64. Sluicing 35,000 Bristol Bay Reds from scow to cannery elevator, Naknek, 
Alaska. {Courtesy Ruben L. Jensen) 


For many years there was a struggle between interests in favor of 
unrestrained operation and fisheries experts who pointed out the 
necessity of restriction if the industry was to be preserved. The pro- 
ponents of stronger regulatory measures were, as usual, accused of “try- 
ing to lock up the resources of Alaska,” but in 1924 the White Bill gave 
the U. S. Bureau of Fisheries (now the Fish and Wildlife Service) 
supervisory and enforcement powers over all fishing in the northern 
territory. The most important feature of the bill provided for at least 
a 50 per cent escapement of all salmon entering the rivers to spawn. 

Management for Restoration and Stabilization. Since salmon with 
few exceptions return to the home stream, each of the Alaskan rivers 
is now managed separately. A badly depleted area may be closed for a 
term of years, and the regulations relaxed when the run again ap- 
proaches normal. For instance, under this provision the 1934 regula- 
tions closed 93 fish- trap sites, at the same time opening a number of 
previously closed fishing grounds to seines and other forms of gear. 
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Despite this seemingly drastic restriction, the 1954 pack exceeded that 
of 1033 by 2 million cases. 

The red salmon area of Bristol Bay, one of the most valuable fishing 
waters in Alaska, has needed special care. The Bristol Bay sockeye 
matures in a five-year cycle, and there w^as a steady decline in the 1920- 
1925-1930 runs, although the other years remained close to normal. In 


Fig. 65. Salmon cannery on coast of British Columbia. The water supply comes from 
the lake above, towards which the salmon migrate up the swift stream. The cannery 
and living quarters are on tidewater. 

order to give this particular cycle a chance to rebuild, the Fish and 
Wildlife Service limited Bristol Bay to a very short season in 1935; the 
larger spawning escapement that year has improved the 1940 run al- 
though it is still far below the average. Traps are prohibited in this 
area, all fishing being done with gill nets. In addition to regulating 
the type of gear the Fish Service maintains a number of patrol boats 
in Alaskan waters. 

Under these wisely flexible regulations, the Alaskan salmon pack 
has been kept up with a minimum of interference with individual 
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fishing rights Although it is difficult to satisfy all interests, regulation 
has met with general approval, largely because it has stabilized the 
industry and placed it on a permanent basis. Few Alaska operators 
would now care to go back to unrestrained competition 

Sockeye Decline in Puget Sound and the Fraser River Although the 
Alaska salmon situation has been improving steadily since 1924, the 
Puget Sound catch has shown an alarming decrease to a fraction of its 
former supply. Although all species of salmon are caught in the Sound, 
the sockeye is regarded as the most important In the main, the sockeye 
entering Puget Sound are bound for the Fraser River Basin of British 
Columbia, which is exceptionally well supplied with spawning grounds. 
On their way through the Sound to the Fraser the sockeye are exposed 
to an array of cannery traps, to numerous purse seiners clustered around 
the entrance, and to gill netters m the mouth of the Fraser. 

Since both Canada and the United States had \ital stake in the 
imperiled Fraser runs, a treaty was proposed m 1907, providing for a 
joint commission to investigate the problem The measure was passed 
by Canada but defeated in the United States Senate During the en- 
suing thirty years two similar treaties were approved by Canada but 
held up by certain American interests Throughout that entire period 
intensue fishing continued and the Fraser Ri\er-Puget Sound sockeye 
pack declined steadily. 

The Sockeye Salmon Treaty In 1937 a treaty was finally ratified pro- 
viding for the creation of the International Pacific Salmon Fisheries 
Commission, with three representatives from each country. By this time 
the sockeye runs were so small that drastic rehabilitation wwk ■was 
obviously necessary Canada agreed to make the entire Fraser Basin 
available for restoration and propagation, the cost of hatcheries to be 
borne jointly The research staff of the Commission began investiga- 
tion in 1938, and will study the sockeye through two complete cscles 
lasting eight years in all, before regulation is begun. With the data 
obtained the Commission will then draw up control measures, and if 
possible rebuild the badly decimated runs 

Bonneville and Grand Coulee. Included in the problem of salmon 
conservation on the Columbia are two dams, Bonneville and Grand 
Coulee, each of them higher than any obstacle formerly surmounted 
by anadromous fish. The 30-foot Rock Island dam constructed some 
years ago on the middle Columbia south of Wenatchee is equipped with 
fish ladders which have been quite successful in allowing passage for 
the salmon on their way to the spawning grounds The 65-foot Bonne- 
ville dam on the lower Columbia also has an elaborate system of fish 
ladders and elevatois. Once above Bonnevdle the fish have access to 
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\'arious tributary waters, including the entire Snake River system. 
Passes have also been constructed so that fingerlings on their way down 
river can reach the lower side of the dam safely. 

The 350-foot Grand Coulee dam on the middle Columbia, however, 
is an impassable obstacle. Future salmon runs will be completely 
blocked at this point, since it is economically impracticable to convey 
fish over a barrier of this height. It is estimated that 1,100 linear miles 
of salmon streams in the upper Columbia basin of W ashington, Idaho, 



Fig. 66. Ketchikan, fishing and canning center of southeast Alaska, located on 
Tongass Nan'ows. Prince of Wales Island in the distance. (Courtesy Schallerefs 
Photo Shop.) 


and British Columbia will thus be lost for spawning. To offset this 
reduction an elaborate system of artificial propagation has been 
planned on the Wenatchee River and other tributaries below Grand 
Coulee. Adult salmon caught in traps at Rock Island dam will be 
transported overland in tanks to hatcheries, and stripped of their eggs, 
which will be fertilized and hatched. Young salmon will be fed until 
they reach the proper size to join the downriver migration to salt 
water. In this way it is hoped that Columbia River salmon can be 
kept at the present level of abundance. 

HALIBUT 

Position in the American Market. One of the standard food fishes of 
America is the halibut, a great deep-sea flounder, dark on its upper or 
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right side, white on the left or under side. The North Atlantic halibut 
banks supplied the American demand for many years. It was not until 
some fifty years ago, after the inauguration of fast transcontinental rail 
service between Puget Sound and the eastern United States, that Pacific 
halibut entered the market in quantity. With the steady decline of the 
Atlantic grounds shipments from the Northwest increased in signifi- 
cance. The proportion of Pacific to Atlantic halibut is now approxi- 
mately 13 to 1. 

Life Cycle of Halibut. Salmon mature in 4 or 5 years, but most hali- 
but do not reproduce until they are 12 or 15 years old, approximately 
half of them mature at 12 years, and only a few as early as 8 or 10 years. 

The parent fish gather in schools along the edge of the continental 
shelf and spawn during the winter, December to March. Deposited in 
about 150 fathoms of water, the eggs rise to moderate depths and 
drift with the currents. After the tiny halibut are hatched they work 
gradually toward shore, spending the early part of their life in rela- 
tively shallow water, before settling down to much greater depths 
Their migration range is small, a fish usually spending its entire life 
in or near one bank. Halibut live to an age of about 25 years When 
caught they weigh anywhere from 4 to 200 pounds, but a few giants 
reach 250 to 400 pounds. A record fish of 1936 tipped the scales at 325 
pounds. 

The Halibut Fleet of the North Pacific. The halibut banks follow 
the continental shelf from northern California to the Bering Sea. 
The fishing fleet, now consisting of about 350 boats, is both American 
and Canadian, the latter taking about one quarter of the North 
Pacific catch. Over half the vessels operate out of Seattle. Prince Rupert 
and Vancouver are the mam home ports for Canadian vessels, Ketchi- 
kan, Petersburg, and Juneau, Alaska, and Astoria, Oregon, have smaller 
fleets. The combined fleet employs 2,500 men, 1,800 of them Americans 
and 700 Canadians. 

The boats, of sturdy design to withstand all sorts of weather, range 
in size from 35 to 90 feet and are nearly all Diesel powered The smaller 
ones which fish the southern grounds nearer to port have crews of two 
to six, but the larger vessels carry eight or ten men. Hand-line fishing 
from dories long ago disappeared. Halibut are now caught on long 
bottom lines strung with a series of shorter lines baited with herring, 
this unit of gear, called a “skate,” is usually set at depths varying from 
50 to 175 fathoms. Modern vessels operate as much as 8 miles of lines 
carrying 4,000 hooks, the heavy gear being raised and lowered by a 
power-driven winch The larger and better-equipped vessels with 
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considerable cruising radius operate as far away as the Gulf of Alaska 
and out around the Aleutian Islands. 

Marketing the Catch, Dressed almost as soon as they are taken off the 
hook, the halibut are packed in crushed ice in the vessel’s hold. The 
run to port is made as rapidly as possible. With its proximity to the 


Fig. 67. This halibut is classed as a ‘Vhale.” In the unloading bucket behind are 
several dozen mediums. {Courtesy Pacific Fisherman) 

richer banks Prince Rupert has an advantage over Seattle as landing 
port. In order to avoid the long trip home, many vessels which normally 
sell in Seattle often unload their catches at Prince Rupert, then hasten 
back to the banks for more fishing. The port and shipping center for 
most of the catch, however, is Seattle. 

The fish are sold at auction, usually to large wholesale houses with 
their own docks and refrigeration plants. There the fish are unloaded, 
sorted, graded, and packed in ice in 200-pound boxes for shipment. 
Small halibut weighing less than 10 pounds are classed as “chickens,’' 
those 10 to 60 pounds as “mediums,” and those over 60 pounds as 
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“large” or “whales” (Fig 67). So systematic and efficient is the handling 
that a cargo ol halibut may reach Seattle in the early morning, be 
auctioned and unloaded before noon, graded and boxed in the early 
alternoon, and sent on its way east by fast railway express that night 
The flesh of the halibut is unusually firm and is well suited to long- 
distance transportation Sixty per cent of the catch is shipped at once as 
fresh fish, the rest is frozen and held in storage for gradual release, 
particularly during the closed season from November to April Like 
the better-known cod, the halibut has a liver rich in \itamin oils, which 
drug concerns now buy at high prices, an additional source of income 
to the fishermen. 

Depletion on the Halibut Banks. In the early 1900’s most of the 
fishing was on the southern grounds within a radius of about 500 miles 
from the base ports Gradually, as the abundance declined in this 
area, vessels pushed farther north into Alaskan waters returning with 
even larger cargoes of fish Peak production was reached in 1915 with 
63,000,000 pounds To keep up the catch both Americans and Cana- 
dians went farther and farther to sea, fishing more intcnsi\ely Finally 
the limits of lateral expansion were reached and three definite evi- 
dences of depletion appeared. 

1. Few halibut were liemg taken on the southern grounds, which had 
been worked longest and hardest 

2 The pro])oruon of mature fish was decreasing, a larger share of each 
catch consisting of “chicken” or small, immature halibut 

3 The catch per skate or unit of gear had declined alarmingly In the 
early days the average catch per skate was about 300 pounds, but soon after 
1920 It dropped to 60 pounds 

The public was not aware of any depletion since the normal amount 
of fish was still reaching market Fisheries experts, however, pointed 
out the basic unsoundness of the situation and the probability that 
the Pacific banks were faced with a decline similar to that already in 
effect in the Atlantic. Authorities were convinced that this situation 
could not continue indefinitely without reducing the Pacific halibut to 
insignificance 

Woik of the International Fisheries Commission. Accordingly, the 
International Fisheries Commission was created in 1924, with a mem- 
bership of two Americans and two Canadians It was given authority 
to study halibut and recommend conservation measures By research 
the long-concealed life history of this deep-water fish was finally ob- 
tained, and it was then possible to make recommendations for control 
and restoi'ation. 
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Four main regulatory measures were applied to the industry, and 
they have now been in effect for nine or ten years. 

1. A closed period of four or five months during the winter spawning 
season The 1940 halibut fishing season opened April 1 and closed at the 
end of October. 

2 The creation of certain nursery areas where fishing is entirely pro- 
hibited for the present These areas serve much the same purpose as wild- 
hle refuges 

3 A catch limit which may be raised or lowered at the discretion of the 
Commission, 52,700,000 pounds was permitted in 1940 

4 The division of the fishing grounds into three areas, with separate regu- 
lations for each These areas are 

I. South of Willapa Harbor 

II Willapa Harbor north to Cape Spencer, Alaska 

III Cape Spencer to the Aleutian Islands 

Area I has suffered the most drastic depletion and is closely regulated 
More latitude is permitted in Areas II and III, which have not been 
as badly overfished. Alaskan waters are now providing most of the 
catch (Table 6) 

Regulation Brings Increased Abundance. All the regulations have 
been strictly enforced and are now generally favored by the fishing in- 
dustry Knowing in advance the poundage of fish to be marketed 
throughout the year has also helped to stabilize prices E\en in this 
relatively short period the stock of adult fish on all banks has shown 
an appreciable increase. The average catch per unit of gear on the 
badly overfished southern banks was 65 pounds in 1937, in comparison 
with 35 pounds per unit at the low point in 1930. Already certain 
fishing interests are asking that restrictions be relaxed, but the Com- 
mission points out that the increase is yet too small to risk o\erfishing. 
The Commission hopes not only to perpetuate the Northwest halibut 
fisheries but also, if possible, to restore them to their former higher 
level. 


SHELLFISH 

Oyster Culture The natural habitat of the oyster, a shallow bay or 
estuary where the tides sweep m and out to bring him food, is found in 
several places along the North Pacific. Puget Sound had its native beds 
of small Olympia oysters, but they were overexploited and the industry 
was declining After some scientific study baby oysters, called “seed," of 
a t}pe long cultivated in Japan, were imported and planted in AVillapa 
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Harbor. The venture was a success, the o}stcrs grew large and plump, 
and individual culti\atois embarked on a new sea-food business 

\Vith its 100 square miles of shallow-tide flats, Willapa Harbor has 
excellent conditions lor growing the Pacific ouster, as the introduced 
species was called At low tide large acreages of bay bottom are laid 
bare, making it easy for cultivators to inspect and harvest their crop 
For some years new oyster “seed” was imported annually, but in 1936 
the first big set of young oysters occurred, and imports from Japan are 
declining. Oyster culture has also spread to some of the tide flats m 
Puget Sound, Coos Bay, and Grays Harbor. As a result there now exists 
an aquicultural industry worth more than a million dollars annually 
While there is a big coast trade in fresh oysters, the Pacific bivalve is 
also planted, cultured, and harvested for canning Large barges can be 
floated over many of the shallower beds at high tide, filled when the 
tide is out, and towed to canneries conveniently located around the 
bay. In deeper waters the crop is tonged from the bottom At the 
cannery oysters are opened by shuckers, or placed m large cylinders 
where they are steamed open. The small towns around Willapa do 80 
per cent of the Northwest canning, which has been increasing steadily 
during the past decade, reaching 166,000 cases in 1940 

Clams Two varieties of clams, the razor and the hardshell, make up 
the Northwest catch of this valuable shellfish. The razor clam is the 
best known, but is found only in a few restricted areas along the north 
Pacific Coast The best grounds are the hard sand beaches of Wash- 
ington north of Grays Harbor, and the Alaska coast near the mouth of 
the Copper River. Smaller amounts are taken along the Oregon coast 
The Pacific razor dam, famous for its size and the whiteness and 
firmness of its meat, buries itself in dean sand and must be hand-dug 
with a spade, the harvesters often working knee deep in the surf. When 
tides are quite low the diggers make their best bags. During the 
Washington clam season, from March 1 to June 1, thousands of har- 
vesters are busy, selling both to the fresh trade and the canneries The 
Washington pack of razor clams, 47,000 cases in 1940, is the leader 
in the market Fresh clams are also sold locally along the Pacific Coast 
but are seldom shipped to the eastern United States. The dig has been 
greatly intensified in recent years, and the pressure upon this edible 
mollusk is increasing so fast that stronger regulatory measures arc 
needed. 

Alaska clams in the Copper River district are taken entirely foi 
canning, which began in Cordova in 1916. This ground has also been 
worked so intensively that the Fish and Wildlife Service has put 
the packers on a quota, 41,000 cases were canned in 1940. 
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Hardshell clams are found in various beds around Puget Sound, 
and canneries operate in a number of Sound cities, such as Seattle, 
Olympia, Everett, and Sequim. British Columbia also has a small hard- 
shell pack. 

Crab and Shrimp. With three special centers of crab fishing, the 
lower Columbia, Coos Bay, and Yaquina Bay, Oregon is the Northwest 



Fig. 68. Brailing herring from a purse seine, Prince Rupert, B. C. {Courtesy Pacific 

Fisherman.) 

leader in this type of shellfish. For many years crabs have ranked second 
only to salmon in Oregon fishery production, and more meat has been 
sold fresh than has gone to the canneries. Alaska has a large canning 
industry, with Cordova as the chief center. The Dungeness type of crab 
has long been the mainstay, but the catching and the canning of Alaska 
king crabs are now beginning. 

Six or seven commercial varieties of shrimp are found in the bays 
and sounds of the Northwest, with Alaska, British Columbia, and Puget 
Sound as the main sources. These small shellfish are caught either by 
trawls or seines. Most of the Alaska take is canned, but in the Puget 
Sound area the demand for fresh shrimp absorbs most of the catch 


TABLE 7 

Fisheries of the Pacific Northwest, 1938 
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brought in by the trawlers Shrimping in Puget Sound is another ex- 
ample of methods too severe for replenishment. Each new bed discov- 
ered has been cleaned out and then abandoned, so that today the Sound 
produces less than one-quarter of the shrimp caught from 1900 to 1915. 
Hood Canal is the best remaining shrimp ground inside the Sound 

MINOR FISHERIES 

Herring and Pilchard, Another pelagic fish, the herring, is also nu- 
merous on the Pacific Coast, particularly from Washington to Alaska. 
Alaska and British Columbia now provide the bulk of the catch, \alued 
at $1,200,000 annually Purse seining is the most common method of 
taking herring, and thousands of barrels are processed for food, oil, 
meal, fish bait, and fertilizer. Alaska herring intended for food are 
generally salt packed and eventually landed in Seattle for further 
processing The preparation of Scotch-cured herring in Alaska has 
declined greatly since its peak years in 1922-1925. A small portion of 
the catch is smoke cured or kippered. Alaska now markets al^out 85 per 
cent of the total United States production of herring British Columbia 
boats also operate in the north Pacific during the annual run, and have 
the second largest production. 

Pilchard, sometimes called sardines, are taken in purse semes in 
much the same manner as herring. Generally found farther south than 
herring, they are caught freely all along the British Columbia, W^ash- 
ington, and Oregon coasts. Most of the Northwest catch is landed at oil 
and fish-meal reduction plants Many Pacific Northwest pilchard boats 
operate in California waters from July to January, marketing their 
catch at reduction plants in the San Francisco Bay district. In 1940, 
they constituted nearly one-half of the pilchard fleet off San Francisco, 
at the end of the season they return to Astoria or Puget Sound 

Albacore Tiina. Newest fishing venture in the Northwest, the catch- 
ing of albacore off the Oregon-Washington Coast, has recently assumed 
large proportions. For the thirty years preceding 1937 the catching of 
albacore, yellowfin, bluefin, and skipjack for canning as tuna was 
almost entirely a California business All types of tuna were taken in 
warm waters from California far south along the Mexican west coast. 
Trollers off the mouth of the Columbia began to take albacore in 
quantity about 1937, and salmon packers in Astoria began to can them. 
Firmest and whitest of the tuna family, albacore form almost the entire 
Northwest catch, individual fish averaging 15-20 pounds in weight. 
Trolling is the standard method used, the albacore striking freely at 
lures during the season. The Washing ton-Oregon albacore are warm- 
weather fish and do not begin to run until July, few fish can be taken 
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after October In addition to the ti oilers, a number of purse seiners 
fish for aibacore The record Northwest catch of 12,000,000 pounds 
in 1940 includes about one million pounds taben b) California boats 

Tuna canning methods differ considerably from those used for 
salmon When boated the aibacore are packed in ice until the cannery 
is reached, then dressed, washed, cooked in li\e steam, and cooled. 
Trimmers then remove the skin, bones, and dark meat, separating the 
fish into four sections, each called a loin. Cut into sections by a guillo- 
tine knife, the tuna is then hand packed in cans, sealed, and given 
another brief cook to sterilize it. Many new tuna-canning units have 
been built in Astoria and Grays Harbor, which at present are the cen- 
ters of the new industry. 

Bering Sea Codfish, Another deep-sea fish, the cod, is caught mainly 
in Alaskan waters, and especially in the Bering Sea. These banks are 
worked during the season, from April to September, by a fleet of 
picturesque sailing schooners from Seattle and Aberdeen. They carry 
crews of twenty-five to forty men, who still use individual open dories 
and hand lines The cod average about ten pounds although some are 
taken which run as high as fifty pounds The schooners return in the 
autumn with holds full of salted codfish, as well as the valuable oil- 
bearing livers Less mechanized than any other major fishing industry 
in the North Pacific, codfishing on the rough and foggy outer banks is 
one of the more difficult occupations. 

Other Table Fish. Among the other types of fish caught in some 
quantity and common in Northwest markets, either seasonally or 
throughout the year, are bottom fish, such as flounders or sole, red and 
ling cod, rockfish, perch, and trout. The Columbia River and other 
coastal streams of Oregon have a shad run each spring, and a few car- 
loads of shad and shad roe are shipped East Columbia River sturgeon, 
also heavily fished for their roe, are now growing scarce. The spring 
run of silvery smelt in the Cowlitz River of Washington is welcomed 
both by commercial fishermen and by thousands who dip them up for 
food or sport. A large deep-water fish now caught in quantity is the 
sablefish, formerly called the Alaska black cod, with its fine flavor and 
rich meat it is becoming a favorite on the Coast 

Whaling. Whaling as an industry has long since disappeared from 
the North Atlantic, but is still pursued along the British Columbia and 
Alaskan coasts, in Bering Sea, and in Bristol Bay. Two small whaling 
fleets, one from Victoria, B C , the other out of Seattle, still operate in 
the North Pacific each summer, going up in April or May and re- 
turning in September. The Canadians run a summer station on the 
Queen Charlotte Islands, the American whalers have their base at 
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Unimak Pass in the Aleutians. Small killer boats with harpoon guns 
hunt these northern waters for the sperm, finback, humpback, and 
sulphur whales. The carcasses of the great mammals are towed to shore 
stations for reduction, the oil is tried out, whale beef canned for sale to 
the Orient, and various types of feeds and fertilizers prepared for 
market. 

The take of the combined fleet is 500 to 600 whales annually. The 
whale population is still diminishing, however, and unless the various 
whaling nations sign an international agreement regulating the indus- 
try these mammals may vanish entirely. 

Fur Seals of the Pnbilof Islands. The Alaska seal (really a sea lion) 
forms the basis for a unique fur industry. In winter the fur seals swim 
far south in the ocean, returning north in spring to their rookeries in 
the Pnbilof Islands of the Bering Sea, where the pups are born. For 
many years skins sold at high prices, and from 1880 to 1911 seal hunters 
of all nations indulged in indiscriminate killing. Fearing that the herd 
would be entirely exterminated, the United States in 1911 negotiated 
a treaty with Great Britain, Russia, and Japan, prohibiting pelagic 
sealing The treaty came just in time, the herd having been reduced 
from millions to a scant 1 50,000 

Under United States protection and management the Pribilof seals 
have increased over 1,000 per cent in thirty years. Coast Guard cutters 
protect the herd on its northward journey. Since fur seals are polyga- 
mous and the sexes are born in equal numbers, a large proportion of 
the bachelor seals are surplus males and can be taken each year without 
injury to the natural increase of the herd. Three-year-old bachelors 
have prime fur and furnish the bulk of the 55,000 skins taken annually 
The carcasses are made into meal and oil and some are fed to blue 
foxes, which supply about 2,000 skins per year. Altogether the “take” is 
worth about $1,500,000 annually, the other signatory nations sharing in 
the profits. Under this sensible system the seal herd now numbeis over 
2,000,000. 

Unfortunately in 1940 Japan notified the United States that the 
treaty would be denounced at its expiration in 1941, claiming that the 
seals injured Japan’s fisheries. The future effect on the seal herds will 
probably not be known for some time 

Reduction Plants One of the most interesting trends in Northwest 
fisheries is the rise in reduction plants turning out oils, fish meal, 
and fertilizers, as well as many special products. Formerly a sideline, 
fish reduction is in fair way to become one of the most profitable 
phases of the business, particularly since it can use manv varieties of 
inedible fish as well as the scraps left over from canning and other 
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processing operations. Astoria and vicinity ha\e several plants of this 
type Columbia Ri\er boats in particular have been making profitable 
hauls ol shark, taken either on hook and line or by means of harpoons 
like those used in whaling. Shark-li\er oil with its high vitamin content 
is m demand by drug houses, and many fishermen are making more 
money taking sharks off season than by their regular catches of cannery 
fish. Dogfish li\ers, also rich in vitamins, are processed m Seattle, 
Tacoma, and Anacortes In this increased attention to by-products the 
fishing industry is beginning to imitate the meat-packing industry, 
which finds a use for everything which enters the packing plant. 

RESTORATION PROGRAM 

Protection for All Noithwest Fisheries. Since fisheries play such a 
large part in the economy of the Northwest, public interest demands 
that they be preserved unimpaired as a permanent regional resource. 
Many years of effort have finally culminated m programs of rehabili- 
tation for salmon and halibut. Equal care is needed for many other 
valuable food fish, now plentiful in North Pacific waters, but in danger 
of overexploitation, usually by too-efficient methods. Herring, pilchard, 
sturgeon, whales, shrimp, crabs, razor clams, to mention only a few, 
already show varying degrees of depletion. 

The life history of each variety of fish differs to such an extent and 
the pressure upon them is so diverse that it is impossible to apply 
identical conservation measures to all. Each fishery must be regarded 
as a separate problem The remedial measures for all fisheries, how- 
ever, tend to have certain similarities, which may include: 

1 A program of scientific research until the complete life history is 
known 

2 Flexible regulations which may include one or more of the following 
measures: 

a A quantity limit on the catch 

b. A closed season for part of the year, or possibly for a term of 
years, if the stock is badly depleted, 

c. Refuge zones or nursery areas where fishing is prohibited. 

d Restrictions on the size or the age of the catch. 

e Restrictions on type of gear 

3. Legislation against stream and coastal pollution. 

4 Increasing the young stock by means of hatcheries, if practicable 

5 Securing the co-operation of the fishing industry and the public by a 
program of education 

As it is always easier to preserve an original stock than to rebuild 
an exhausted one, fisheries experts now try to act before the latter stage 
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is reached. Preservation of the Northwest fisheries depends largely upon 
public willingness to recognize the danger, grant adequate appropria- 
tions for research, and submit to reasonable regulation The ultimate 
goal of all such measures is a sustained yield and a permanent abun- 
dance. 
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WATER RESOURCES RIVERS AND THEIR FUNCTION 
IN THE PACIFIC NORTHWEST 

B} Albert L Seeman 

The ri\ers of the Pacific Northwest assumed a very real importance 
in the exploration of the region, as they were routes of travel by boat 
and canoe E\ en where the rivers were not na\ igable, the early traveler 
was obliged to follow the course of the rivers to meet the Indians with 
whom he traded for provisions or furs, and on the east side of the 
Cascades to obtain fuel. 

Lewis and Clark, after crossing the continental cluide, reached the 
southern fork of the Clearwater River. Very shortly after that, they 
constructed canoes and continued their journey.^ This navigation was 
found more satisfactory and easier than traveling by foot. At the 
present site of the town of The Dalles they found in one of the 
Indian houses '‘a British musket, a cutlas, and several brass kettles, 

At another place, the expedition recites that the Indians had been de- 
moralized by the white traders with whom they had come in contact,^ 
showing that the traders who had come into the country from the west 
had likewise used the rivers Many other and similar illustrations could 
be given to show the same influence of the rivers throughout all early 
history. 

Thus the rivers ha\e been the focal point in the historical develop- 
ment of the Pacific Northwest, and they are the foci of a large part of 
the present-day development in the region This is particularly true in 
the arid parts where the rivers assume greater significance than m the 
more humid areas Furthermore, most of the rivers of the Pacific 
Northwest carry large volumes of water to the sea, making them well 
adapted to the production of hydroelectric power. 

As the area became populated and developed, the streams and rivers 
assumed greater significance The various rivers and streams are shown 

^Hntoiy of the Expedition imder the Command of Lewis and Clark, edited by 
Elliott Cones, { vols., New York, F P Haiper, 1893 II, 551. 

^Ibtd , II, 673 

3 Ibid , 11 , 693 
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on the map, Fig 69 The waters were used for irrigating moie and more 
tracts of land and for the development of electric powei There was a 
relative decline in water transportation, and flood control became a 
larger issue as the land was needed for settlements Each of these phases 
— irrigation, hydroelectrification, canalization, and flood control — will 
be discussed in the succeeding sections. 

IRRIGATION 

Irrigation is essential to habitation of large sections of the Region, 
and no factor has played so great a role in the economic development 
of the dry areas as irrigation In climate, topography, soils, and other 
physical features, the Pacific Northwest exhibits a wide diversity These 
topics have been discussed in separate chapters and should be reviewed 
in connection with irrigation. 

Rivers 

In the Pacific Northwest, the Columbia River system is of greatest 
significance for irrigation, as well as other uses This river drains an 
area of 259,000 square miles, including portions of seven states and the 
Province of British Columbia. 

The Columbia River rises in eastern British Columbia in forested 
mountains and receives the drainage from nearly 40,000 square miles 
before entering northeastern Washington (see Fig 69) Near the Cana- 
dian-American border it is joined by Clark Fork In the southern part 
of Washington the Snake River enters from the cast, and near Portland 
IS the confluence with the Willamette River. Many other streams of 
considerable size flow into the Columbia, as the Yakima, \Falla Walla, 
Spokane, and Wenatchee, and are available for irrigation of adjoining 
land The entire drainage system of the Columbia includes twenty-six 
principal tributaries. However, some of these streams have so deeply 
entrenched themselves that the adjoining lands ha\e not been re- 
claimed for they cannot be irrigated by gravity and the cost of 
pumping is prohibitive. Along some of the other tributaries, die land 
is irrigated to the limit of the water supply, this is especially true of the 
Yakima River. 

A volume of water averaging annually 151,000,000 acre-feet passes 
The Dalles, Oregon, and future diversion of water for irrigation will 
not lessen the discharge in any marked degree. This does not imply 
that the reclamation of and lands above The Dalles has reached its 
maximum de\elopment, but rather that the quantities of water di- 
verted for such purposes in the future wdll be small as compared with 
the total discharge of the river. In fact, the amount of the irrigable 
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land is about three or four times that of the irrigated land. Should the 
maximum of land be irrigated, and the water for irrigation become 
scarce, improvements of three types could be made. They are (a) water 
storage and legulation, (b) prevention of canal and other losses, and 
(c) more economical use of water on the land. 



PiQ. 69. Major rivers of the Pacific Northwest 


History 

Irrigation development of the Columbia River basin has been in 
progress for about sixty years and has resulted in the reclamation of 
nearly three million acres, the greater part of which is in southern 
Idaho. According to some authorities, irrigation was practiced to a 
very limited extent by the Indians prior to the coming of the white 
man into this region. In 1884, when the Northern Pacific Railroad 
was built through Union Gap, Washington, an old ditch was destroyed 
which was the property of the Indians. “There were old canals and 
fruit trees below Union Gap that, according to the Indians, were 
planted and irrigated from the Yakima River before the treaty of 
1855.“^ other places the Indians had taken advantage of subirriga- 

^ Senate Executive Document, Vol. 5, 2nd Session, 63rd Congress, p. 112. 
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tion as the means best suited to the growing of their corn. A few of the 
early trading posts used the methods of the Indians to furnish their 
fields and gardens with the muchmeeded moisture. On the small 
patches the early whites, and the Indians before them, raised corn, 
potatoes, melons, and a few other crops by subirrigating the ground. 

The first real irrigation was inaugurated by the early missionaries. 
Their methods were crude and the areas small, but their efforts were 
successful; and year by year the acreage increased. Wherever water was 
not too difficult to put on the land, small settlements developed and re- 



Fio. 70. Land that will be irrigated by the Columbia Basin Project in eastern 
Washington. In foreground is non-irrigated land covered with sagebrush. {US. 
Bureau of Reclamation.) 


mained permanent. In places where water could be had by the flooding 
of the land without ditches, the settlers left few evidences of their 
work. 

These individual enterprises were soon followed by group action, for 
irrigation requires unity on the part of the community. Although agri- 
culture developed slowly, it developed steadily. The ditches constructed 
by community action were constructed slowly and were relatively small 
for these settlers did not have much capital. Nevertheless, these com- 
munity ditches were constructed in various places throughout the area. 
After 1870, the influx of settlers was rapid, and after 1880 the comple- 
tion of railroads into the Region led to enlargement of the small 
ditches and considerable tracts were irrigated. Later, throughout the 
entire West, agitation began for the federal government to take a part 
in the irrigation of that half of the nation. 

The difference between the arid and semiarid lands and those humid 
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Fig. 71. Irrigated land in Washington. 
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regions, which previously had been settled by the American people, 
was not reflected m national policy for many decades Although it 
was recognized early that irrigation must play an important role in the 
agriculture of the West, the Homestead Laws which had served well in 
the humid regions remained in effect It was not until 1902, when the 
Federal Reclamation Act was adopted, that the United States began 
to modify its policy to fit the conditions encountered m the West After 
the Reclamation Act was put into effect, the Pacific Northwest began 
to develop its agriculture more rapidly and on a more extensne scale 
After the legal machinery w^as organized, this Region rcceued almost 
immediate assistance and federal projects were started It is impossible 
in this short discussion to cite the contributions of indnidtials, the 
state, and the federal government to the various projects now in opera- 
tion or proposed Since lack of space precludes detailed descriptions 
of irrigated areas, the location and approximate extent of the irrigable 
land in the various projects now in operation are shown on the state 
maps. Figs 71, 72, and 73 Little projects incidental to stock-watering 
operations and for small gardening or patch farming arc not induded. 
Tables 8 and 9 give the areal distribution of the acres irrigated, as well 
as those that can be irrigated, by counties for each of the states 

Acreage and Crops 

An analysis of Table 8 reveals that in the semiarid sections cast of 
the Cascade Mountains irrigation is absolutely essential to successful 
agriculture West of the Cascades there are also numerous sections so 
deficient in summer rainfall as to make irrigation necessary to jirofit- 
able agriculture There is no question but that the small area now 
irrigated on the west side will be materially increased 

Table 9 includes the total acres in crops, the acreage in irrigated 
crops, and the returns from this production It was impossible to segre- 
gate data for western Montana from the total figures for the state, and 
consequently this part of the Pacific Northwest is omitted. 

The costs of construction of these projects ha\e varied from as little 
as % 00 per acre for some of the earlier bottom-land projects to as 
much as $150 00 or more for some of the later de\clopments The aver- 
age costs ajiproximate $44 00 per acre The annual operation and 
maintenance costs haye averaged about "ffi 80 per acre, ranging from 
$0 25 per acre for the cheapest gravity projects to ^2000 |)cr acre for 
the more expensive pumping projects An examination of Table 9 
shows that the crop return for irrigated land will average double that 
of nonirrigated land. With fair crops and fair prices the area now 
under irrigation in the Pacific Northwest will produce crops of gross 
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TABLE 8 

Irrigated and Irrigable L\nds or hie Pacific Northwest* 


Acres 


State 

County 

Acies 

Irrigated 

(■929) 

Capable 
of Irriga- 
tion 

(1930) 


Adams 

1,183 

479,281 

W 

Asotm 

4,162 

5,012 


Benton 

30,406 

43,916 

A 

Chelan 

36,096 

36,313 


Clallam 

8,960 

1 7,607 

S 

Columbia 

2,480 

2,672 


Douglas 

10,166 

10,061 

H 

Ferry 

1,246 

2,018 


Franklin 

2,606 

667,253 

I 

Garfield 

775 

806 


Grant 

7,610 

659,000 

N 

Kittitas 

45,960 

63,415 


Klickitat 

1 1 ,502 

18,607 

G 

Lincoln 

1,430 

1,695 


Okanogan 

36,322 

50,01 1 

T 

Pend Oreille 

896 

2,705 


Spokane 

18,239 

30,245 

0 

Stevens 

3,077 

3,602 


Walla Walla 

18,921 

20,453 

N 

Whitman 

L913 

2,083 


Y akima 

256,174 

299,991 


Total 

499,283 

2,151,511 


Baker 

119,478 

134,621 

0 

Benton 

171 

258 


Clackamas 

566 

989 

R 

Crook 

35,810 

44,829 


Deschutes 

48,056 

82,984 

E 

Douglas 

L445 

2,830 


Gilliam 

1,589 

■,834 

G 

Grant 

35,695 

38.699 


Harney 

126,496 

153,832 

0 

Hood River 

22,370 

28,352 


Jackson 

40,213 

50,448 

N 

Jefferson 

5,207 

5,475 


Josephine 

19,475 

25,140 


Klamath 

125,049 

168,434 


Lake 

70,417 

94,317 


Lane 

1,104 

2,719 


Malheur 

93,008 

145,757 


Marion 

1,475 

■,938 


Morrow 

11,898 

■5,865 


Polk 

635 

775 


Umatilla 

39,968 

49,550 


Acres 

Acres Capable 

State County Iiiigated of Irnga- 
(■gag) tion 

(■930) 



Union 

Wallowa 

Wasco 

Wheeler 

Total 

38,379 

43,146 

9,559 

6,35' 

898,713 

40,874 
47,642 
",536 
7,4' 3 

',158,210 


Ada 

122,640 

128,457 

I 

Adams 

20,536 

24,647 


Bannock 

97,726 

124,832 

D 

Bear Lake 

54,625 

55,930 


Bingham 

'63,9'4 

209,120 

A 

Blaine 

33,73' 

38,449 


Boise 

6,636 

9,201 

H 

Bonner 

922 

1,462 


Bonneville 

98,569 

105,164 

0 

Butte 

27,416 

52,768 


Camas 

7,108 

10,306 


Canyon 

'96,449 

202,474 


Caribou 

14,692 

16,240 


Cassia 

79.374 

104,494 


Clark 

16,292 

20,023 


Custer 

39,346 

61,673 


Elmore 

22,183 

29,015 


Franklin 

52.738 

56,060 


Fremont 

98,273 

111,103 


Gem 

47,051 

51.574 


Gooding 

64,"5 

94.715 


Idaho 

',985 

2,354 


Jefferson 

120,151 

169,081 


Jerome 

I 10,098 

127,098 


Kootenai 

6,404 

■0,679 


Lemhi 

61,278 

68,989 


Lincoln 

33.140 

49.740 


Madison 

55.723 

59.762 


Minidoka 

60,000 

60,000 


Nez Perce 

5,038 

5,268 


Oneida 

■3,450 

'5,094 


Owyhee 

57,608 

71,275 


Payette 

37,536 

45,086 


Power 

10,708 

'4,9'4 


Teton 

39.014 

45,99' 


Twin Falls 

244,832 

294,487 


* Data from United States Bureau of Census, Census of Irrigation, 1930 
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TABLE 8 {Continued) 


Acres 

Acres Capable 

State County Irrigated of Irriga- 
(1929) tion 

(1930) 



Valley 

33jI28 

36,898 


Washington 

26,039 

31,754 


Total 

2,181,250 

2,617,021 

w 

Beaverhead 

25O5895 

275.300 

E 

Deer Lodge 

19,048 

26,562 

S 

Flathead 

3.703 

7.177 

T 

Lake 

41.237 

121,502 

E 

Lincoln 

6,960 

8,302 

R 

Madison 

96,296 

1 1 1 , 1 05 

N 

Mineral 

1.039 

1,184 


Acres 


State 

; County 

Acres 

Irrigated 

(1929) 

Capable 
of Irriga- 
tion 
(' 93 °) 


Missoula 

19,038 

27,472 

M 

Powell 

58,045 

73,681 

0 

Ravalli 

87,058 

105,395 

N 

Sanders 

9.243 

1 7,466 

T 

Silver Bow 

9,468 

9,613 

A 

Granite 

24.503 

26,384 

N 

A 

Total 

626,533 

811,143 


TABLE 9 

Data Pertaining to Irrigation in Pacific Northwest’^ 


Acreage and Crops 

States 

Washington 

Oregon 

Idaho 

1 Total area in state (acres) 

2 Total acreage in crops 

3 Percentage of items i and 2 

42,775,040 
3,660,053 i 

8 6 i 

61,188, 480 
2,861 ,467 

4 7 

53-346.560 

3,182,767 

5 8 

4 Total acreage in irrigated crops 

5 Percentage of items i and 4 

6 Percentage of items 2 and 4 

405,027 i 
0 9 

1 1 0 

637,967 

I 4 

22 3 

I ,634,321 

3 6 

51 3 

7 Total value all crops (ooo’s) 

8 Total value irrigated crops 

9 Percentage of items 7 and 8 

144,836 

61.145 

42 2 

89-353 

24 , 800 
27 7 

104,045 

73.839 

70 9 

1 0 Acres capable of irrigation 

1 1 Percentage of items i and 1 0 

2,151.511 

5 0 

i , 158,210 

I 8 

2,617,021 
4 9 


* Data from United States Bureau of Census, Census of Irrigation, 1030. 


annual value of $160,000,000 or about $45.00 per acre. In sections 
where a considerable fruit and vegetable acreage is included, this fig- 
uie has been greatly exceeded in some )ears in the past 



238 


WATER RESOURCES 


Columbia Basin Project 

The project of greatest areal significance is the one now under con- 
struction, namely, the Columbia Basin Project. The full significance 
of this project, with its 1,200,000 acres of fertile irrigable land and its 
major structure of the Grand Coulee Dam with a power plant of 
2,500,000 horsepower, and the part that they will play in the future of 
the Pacific Northwest, is difficult to visualize at this time. 



Fig. 74. Coulee Dam site from the air. 


The Columbia Basin Project has several functions, all of which fit 
into the economic program of the future. 

First, it creates a reservoir with a usable storage capacity of more 
than 5,000,000 acre-feet, extending from Grand Coulee to the Cana- 
dian border, a distance of 151 miles, and thereby adding a correspond- 
ing amount to the navigable inland waters of the state. Since this 
reservoir is located at the highest point on the Columbia River within 
the boundaries of the country, the waters can be released during peri- 
ods of low flow to increase the channel depths of the entire river below 
the dam. Furthermore, it doubles the amount of firm power that can 
be developed at the six-power sites on the Columbia River between 
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Grand Coulee Dam and the mouth of the Snake River, and increases 
by 50 25er cent the firm power that can be generated at the various sites 
below this point, including Bonneville. 

Second, the Grand Coulee Dam and power plant will provide for the 
generation of 1,890,000 kilowatts of electric energy, of which 800,000 
kilowatts will be firm power available for sale for commercial purposes, 



Fig. 75. Coulee Dam during construction. This is a multiple use project of special 
value for power and irrigation. {U.S. Bureau of Reclamation) 


and the remainder will be used for the pumping of irrigation water on 
the project. 

Third, it will irrigate 1,200,000 acres of excellent land, now used 
only for pasture and marginal wheat farming lying between Ephrata 
and Pasco. 

The Grand Coulee Project is essentially an irrigation project with 
power as an incidental, but very valuable, by-product and stream con- 
trol as a substantial contribution toward the development of the rest 
of the river for power and navigational purposes. Out of the now bar- 
ren semiarid tract, it creates agricultural land equivalent in area and 
productivity to three Yakima Valleys. 

Since the feasibility of the project depends, in part, upon the settler 



240 


WATER RESOURCES 


obtaining his land at its actual land value, Congress in May, 1937, 
passed the Anti-Speculation Act. The law requires the Secretary of 
the Interior to obtain an impartial appraisal of all the project lands at 
their present-day value without any reference to the probable availa- 
bility of irrigation water in the future Any land which is to receive 
water, under this law, either must be sold at this appraised value of 
diy land, or its owner must pay a penalty of approximately half of the 
entire amount paid in excess of the appraisal, otherwise water will be 
withheld. The act limits ownership by a private individual to 40 irri- 
gable acres of land and by a man and wife to 80 irrigable acres, it 
requires landowners to agree to sell holdings over this limit at a fair 
government-appraised price, and it denies water to holdings over this 
limit. Careful soil surveys are being made, town sites are being selected 
and planned, and roads are being laid out so that the settlement of the 
Columbia Basin may be efficiently accomplished 

WATER POWER 

The Pacific Northwest has the greatest potential water power of any 
region of the United States and is rapidly increasing its proportion of 
the de\ eloped power of the country. The United States Geological 
Survey reports that this Region has about 40 7 per cent of the poten- 
tial water power of this nation, and the Federal Power Commission, 
in Its annual report, credits this Region with 18.5 per cent of the devel- 
oped power in January, 1940 The developed power is increasing in 
rather large blocks in the Pacific Northwest, and there is possibility of 
much greatei production 

The factors which account for the large percentage of potential 
water powei in the region include the following (c/) The area has 
swift-flowing streams due to marked topographic contrasts Such 
streams ha\e high potentialities for power development, (b) The west- 
ern side of the Cascade Afountains has abundant precipitation espe- 
ciallv in the higher elevations (see Chapter 4). (r) The natural reser- 
\oirs, such as snowfields, glaciers, and lakes, help maintain a steady 
flow in the rners and thereby make ideal power streams (d) Fa\orablc 
sites in narrow sections of important \ alleys have impervious bedrock 
on which to construct dams that can create large reser\oirs and supply 
watei under a high head to develop great quantities of power. 

Mulfiplc-piij pose Projects Since 1902, when the federal government 

" r S Dcpaitnieiit ol the Tnteiioi, Geological Sune\, “Potential Water Power m 
the I lilted Stales.” |an iq^r, Mimeographed 

ledeial Powei Commission. “Pioduction ot Idectnc FneigN in the Ignited States,” 
Jnh uq, H)p> Minieogiaphcd 
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Started its program of reclamation, large storage reservoirs have been 
constructed for irrigation purposes. These dams and reservoirs were 
necessary to solve the irrigation problem, and in more recent years 
their function has been extended to multiple-purpose projects, includ- 
ing a large volume of hydroelectric power. Multiple-purpose develop- 
ment has been accomplished almost entirely through public enterprise 
for the reason that multiple-purpose projects are not inviting to private 
capital. All the large structures now being built by the Bureau of 
Reclamation are multiple-purpose dams These structures serve to {a) 
regulate streams for irrigation and domestic water supply, (6) control 
floods, (c) improve navigation, {d) generate hydroelectric power, and 
(e) abate pollution by increasing the low flow of the stream. 

The locations of the major hydroelectric plants of the Pacific North- 
west are shown in Fig. 76. The correlation of these plants with irriga- 
tion projects becomes apparent especially for the newer irrigated 
areas. The size of the plants shown on the map is given in Table 10 

History In 1842, Doctor John McLoughlin used the falls of the 
Willamette River near Oregon City to run a sawmill and other indus- 
tries for the Hudson Bay Company at Fort Vancouver. These falls 
were harnessed directly; nevertheless it was the beginning of the great 
hydroelectric de\elopmcnt in the Pacific Northwest. In 1889, at ap- 
proximately tlie same site, one of the earliest commercial hydroelectric 
jiower plants in the United States was built by the Willamette Falls 
Electiic Company This power was transmitted to Portland, a distance 
of 14 miles, and the plant operated until 1897 Oregon City 

W^oolen Mills and two paper mills used in part the original water rights 
granted b) Congress by an Act of September, 1850 

The early pioneers needed lumber, flour, and grist mills These were 
run by water power located on small streams that could be easily de- 
\ eloped, they were usually the first manufacturing started in new 
communities. Although water power was used in this manner early in 
the history of the Pacific Northwest, de\elopment of most water-power 
sites was slow throughout the Region. In large areas agriculture was 
the chief activit} and little power was needed. In the western part of 
the region, lumbering was the dominant industry and developed its 
powt‘r with steam engines driving long lines of shafts. Sawdust and 
waste wood were used as fuel The electrification of sawmill machinery 
has taken jdace in recent years. As the wood pulp and paper manufac- 
turing giew in importance in the past decade, large blocks of electric 
power %vere used. 

Although w'ater power is only one means of developing electiicity, 
it has been in the Northwest the prime source, with steam as a standby 
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TABLE 10 

Capacity of Hydroelectric Plants in Pacific Northwest 

Capacity Capacity 

Plant (kilowatts) Plant (kilowatts) 


WASHINGTON 

Ariel 

43 ) 000 

Baker 

40 , 000 

Cedar Falls No i 

40 , 000 

Cedar Falls No 2 

13.750 

Chelan 

48 , 000 

Condit 

15,000 

Cushman No i 

32 , 000 

Cushman No 2 

54 , 000 

Diablo 

20 , 000 

Dryden 

2,450 

Electron 

22 , 500 

Elwha 

1 2 , 000 

Entiat 

1,100 

Glincs Canyon 

1 2 , 000 

Grand Coulee 

I , 890 , 000 

Gorge 

85,500 

Jim Creek 

200 

Kalama 

600 

LaGrande 

24 , 000 

Lake Sylvia 

200 

Leavenworth 

130 

Little Falls 

29,500 

Long Lake 

70 , 000 

McCoy Creek 

140 

Naches 

5,400 

Nachcs Drop 

I ,300 

Newhalen 

2 ,000 

Nine Mile 

1 2 , 000 

Nooksack 

I .750 

Olympia 

1 ,650 

Pilchuck Creek 

100 

Priest Rapids 

1 ,800 

Prosser 

3,000 

Rock Island 

60 , 000 

Seattle 

1 ,500 

Snoqualmie 

11,250 

South Bend 

240 

Spokane (2 plants) 

1 7 , 200 

Umwater 

5.500 

White River 

60 , 000 

Yelm 

4,000 

OREGON 

Albany 

800 

Astoria 

5.000 


Bend 

I ,000 

Bonneville 

504 , 000 

Bull Run 

21 ,000 

Cazadero 

15,250 

Cline Falls 

200 

Cove No. I 

300 

Cove No 2 

I ,200 

East Side 

4,000 

Fremont 

1,100 

Gold Ray 

1 ,500 

Joseph 

1 ,000 

Lake View 

250 

Leaburg 

7,300 

Morgan Lake 

380 

Oak Grove 

38 , 000 

Powder dale 

6,000 

Piairie City 

680 

Prospect 

42 , 9G0 

Reno 

900 

Riv crmill 

14,030 

Rock Creek 

800 

Sherman 

220 

South Baker 

1 ,000 

Tygh 

1 ,890 

Walla Walla River 

2,250 

Wallowa Falls 

900 

Water viile 

3,200 

West Linn 

5.430 

West Side 

500 

Winchester 

900 

IDAHO 

American Falls 

27,400 

Ashton 

5,000 

Black Canyon 

8,000 

Boise 

2,200 

Cove 

7.500 

Grace 

44 , 000 

G range ville 

620 

Hailey (2 plants) 

1 ,000 

High Cicek 

130 

Horseshoe Bend 

1,500 

Idaho Falls 

1 ,200 

Lewiston 

I 0 , 000 

Lifton 

4,500 

Lower Am Falls 

I 0 , 000 
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TABLE 10 {Continued) 

Capacity of Hydroelectric Plants in Pacific Northwest 


Plant 

Capacity 

(kilowatts) 

Plant 

Capacity 

(kilowatts) 

Lower Salmon 

6,500 

WESTERN MONTANA 


Malad 

5 >500 

Big Fork 

4 ti 50 

Oxbow 

2 ,000 

Canyon Ferry 

1 1 ,420 

Pans 

650 

Cut Bank 

020 

Post Falls 

11,250 

Great Falls (4 plants) 

158,000 

St Anthony 

500 

Hauser Lake 

I 8 , 000 

Shoshone Falls 

10,600 

Holter 

50 , 000 

Soda 

I 4 , 000 

Libby 

190 

Swan Falls 

9,900 

Madison 

9,000 

Thousand Springs 

8,500 

Milltown 

3.400 



Poison 

1 50,000 


Source United States Enijmeeis Office 

for peaks and periods of low water. With the development of the 
market for electricity, sites with larger capacities were utilized and 
reservoirs were constructed to regulate the stream flow. 

The larger jiercentagc of the hydroelectric power of this region is 
used for lesidential purposes, approximately 20 per cent as against 
13 per cent for the entire nation. The large proportion of residential 

TABLE 11 

Production of Electric Energy in Pacific Northwest 
(in millions of kilowatt-hours) 


Year 

Total 

Washington 

Oregon 

Idaho 

1927 

3.775 

2,124 

845 

806 

1928 

4.350 

2.361 

I ,040 

949 

1929 

4,508 

2.552 

1,160 

896 

1930 

4,684 

2.554 

1 ,220 

910 

1931 

4.548 

2,572 

1. 177 

797 

^932 

4,039 

2,486 

q68 

585 

1933 

3 . 998 

2,438 

964 

596 

1934 

4.436 

2.747 

1 ,003 

686 

1935 

4.740 

2,983 

1 ,084 

673 

1938 

5.323 

3.272 

1.253 

798 

1937 

6,093 

3.729 

1.392 

972 

1938 

5.638 

3.393 

I .253 

992 

1939 

6,028 

3.444 

1.459 

1 , 125 


♦Sources iqj; iq 2 S, United States Engineers Office. .Seattle, 1020-1937, C E Mac^nusson, "Elec- 
tric Power Markets m Washington," Bidlchn 99, 1938-1030, Federal Power Commission Data for 
Western Montana not available 
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consumers has had a stabilizing effect on electric utilities Industrial 
loads arc more subject to periods of depression. The residential market 
can be greatly expanded and the trends, especially in the Pacific North- 
west, are well defined lor this expansion. 

Developmeui of Elcdiic Pawn Table ii shows the changes which 
have taken place in the three states since 1927 During the decade 
ending with 1930, the recpiiremcnts lor power in the Pacific Northwest 
increased at an average rate of 9 5 per cent per )ear compounded 
annually The effect of the depression was to suspend for about three 
years the normal growth in power consumption Power fell a little 
between 1930 and 1933, during 1934 it returned to the 1930 maximum 
and then resumed its former rate of increase This rapid increase took 
place without any marked growth in industrial development Only 
since about 1939 has there been any increase in the number or capacity 
of industries 

The Bonnc\illc and Grand Coulee projects, which together form the 
largest power pool m the nation, were linked b) a 230,ooo-volt power 
line, 235 miles long, in August, 1940 The projects ultimately will have 
capacity to produce 2,300,^144 kilowatts of powei The entire Columbia 
Rncr industrial area is now within reach of two of the greatest power 
plants in the country In addition, Bonneville project has signed con- 
tracts with many public utility districts foi jiower as far north as 
Tacoma and Seattle Revenues for 1940 for Bonnexille Power Admin- 
istration will approximate one million dollars, and jircsent contracts 
will double this amount for 1941 

The new industries which came to the Pacific Northwest in 1910, 
owing to the a\ affability of low-cost Columbia River power, include 
the Aluminum Company of America at Vancouver, Washington, to 
produce pig aluminum, the Pacific Carbide and Alloys Company to 
manufacture calcium carbide; and the Sierra Iron Company to pro- 
duce pig iron The Bonneville Power Administiator has contiacted, or 
is making arrangements to contract, other electiochemical and electro- 
metallurgical industries. Part of this increase in the number of indus- 
tries is due to war stimulus in 1940, and jiart ma\ be due to low cost of 
power and the proximity of man) mineials in the western states. 

Among the interesting features of hvchoelcctnc development in the 
Pacific Noithwest are the \aiious municipalities which own their own 
power projects The City Light Company is an examjffe Construction, 
started by the CiU of Seattle in 1919 on the Skagit River, has been 
increased steadilv In 1940 it had a capacitv of more than 438 million 
kilowatt-hours. The Tacoma Light Company, another municipal- 
owned plant, has the lowest residential electric rate of any company in 
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Fig. 77. Seattle City Light hydroelectric plant on Skagit River. {Courtesy Seattle City 

Light Co.) 
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the United States Man) other municipalities own h)droelectnc plants 
within the Region 


FLOOD CONTROL 

Rivers, in addition to being a resource, may at times and in some 
places create a serious problem when the) leave their banks and flood 
the adjoining area In the Pacific Northwest the flood menace is i da- 
tively not serious East of the Cascade Mountains, the rivers flow in 
well-defined and deep channels with onl) occasional jjlaces where there 
are low lands subject to overflow Since the area ol these low lands is 
small, the problem of flood protection is wholly local In other jdaces, 
east of the Cascades, floods ma) follow so-called cloudbursts The 
damage in these areas may be considerable, but, viewed in proportion 
to the large area, arc not a serious problem 

West of the Cascade Mountains a combination of various elements 
may produce serious flood problems The stream channels change 
abruptly from steep gradients and gorgclike stream beds to those 
which are shallow and meandering In the higher elevations, precipi- 
tation occurs in the form of snow Sudden melting of the snow caused 
by Chinook or Foehn winds, accompanied b) rain, causes excessive 
water to accumulate in the higher sticains This excessive water comes 
usually in the wunter when the highest tides prevail and jirevent the 
vv^ater from reaching the sea This combination ol excessne melting of 
the snows, the shallow stream beds, and high tides jiroduces serious 
floods in both western Oregon and western Washington Although the 
areas involved are comparatively small, the damage in the area flooded 
is considerable. Especially vulnerable areas are found in man) cities 
and towns through which channel capacities are madecjuate to carr) 
flood waters, and floods of great destructive foice may occur In the 
less densely populated areas, farmlands may be inundated and 
ruined, crops and highways destroyed, and there may be other destruc- 
tion as well 

Under the Flood Control Act, approved June 22, 1936, the United 
States Government through the Corps of Engineers, United States 
Army, initiated a comprehensiv'e study of the flood-control problem of 
the Pacific Northwest Preliminary examinations and surveys in the 
interest of flood control on nearly all the rivers of this area were made, 
and the results of these studies were submitted to Congress with appio- 
priate recommendations All possible means of obtaining flood control 

^Fedeial Powei Commission, Elcchic Rate^ in the United States, julv, igp 
Mimeogiaphed 



248 


WATER RESOURCES 


were embraced in the reports, both in local areas and generally through' 
out the watersheds. 

The flood-control measures which are applicable to the Pacific 
Northwest include: levees, channel improvements and stabilization, 
diversion, reservoirs, removal of people from areas likely to be flooded 
and controlling such areas, and reforestation and soil management. 



Fig. 78. Flood waters over highway in Snohomish Valley, western Washington. 
(Courtesy Margaret Hoem.) 


The United States Engineers, in carrying out these plans, include two 
or more of these measures for each of the various projects. 

The projects which are being constructed, and which have been 
approved for construction, are shown on the accompanying map, 
rig- 79- 

One of the largest projects of flood control in the Pacific Northwest 
is in the Willamette Valley. The project is designed to regulate the 
flow of the river to eliminate the problem of excessively high or low 
water. The first of the seven dams is constructed northrvest of Eugene 
in the flat prairie known as Fern Ridge. The cost of this dam is 
12,600,000; the cost of the total project will amount to |62,ooo,ooo. 

At more or less regular intervals, a combination of “Chinook” 
winds and heavy rainfall or wet snowfall, quickly melting the w'inter 
snow, raises levels in the tributaries and the Willamette. At Eugene, 
a 14-foot flood stage was recorded in 1937. Lesser stages, although they 
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apparently do little damage bince larger commumlies are not affected, 
destroy valuable farm property all along the river ercry )car 

Smallest damage occurs when the accumulation ot winter moistuie 
IS stored naturally in the hills, the snow melting sloivly during the 
winter and summer, and the ffow of the river increasing only giadu- 



ally. The plan of the United States Engineers is to store winter mois- 
ture by installing in the river system seven dams and basins nine 
will seile as gigamic “tahes.” These basins will enable the engineers 
to regulate the flow of the river. The storage resen oirs, nhtn com- 
pleted, will hold back more than 400,000,000,000 gallons ol floor 

''The second dam, started early in July, 1940, is located six mfles 
south of Cottage Grove on the coast fork of the Willamette Bcni 
the dam, a lake one mile wide and three miles long will be formed. 
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The dam, which is lOo feet above the river level, is an earth-filled 
construction with concrete spillway. The five other dams will be lo- 
cated, according to plans in 1940, in the Cascade Mountain area. 



Fig. 80. Construction at Mud Mountain Dam, a flood-control project. {U.S. Army 
Engineers, Seattle District.) 


Funds for development of the Willamette River were allotted by 
Congress. The project, when completed, will include development of 
navigation facilities on the river between Portland and Eugene and 
will provide additional facilities for irrigation and hydroelectric power. 
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NAVIGATION 

Inland navigation in the Region is mostly concerned with the Co- 
lumbia and its larger tributaries. After the discovery of the n\ci by 
Captain Gray on May ii, 1792, the stream was followed to the sea 
from the confluence with the Snake by the Lewis and Clark Expedi- 
tion. The first white persons to navigate the upper Columbia River 
were members of the Northwest Fur Company under David Thomp- 
son. They started from Canada in 1810, and, after wintering along its 
headwaters, reached the mouth of the river the following summer.'^ 
The early settlers to the Pacific Northwest came primarily by overland 
route, but the farms were located near the rivers to carry their surplus 
goods to market. 

The first steamship to navigate the river was the Hudson Bay Com- 
pany’s steamer Beaver in 1836; this steamer was also the first on the 
Pacific Ocean. It was not until 1850 that an American steamer entered 
the ri\er Only vessels of less than 20-foot draft could navigate the river 
entrance in its unimproved condition These vessels could navigate as 
far as St. Helens, Oregon; lightening of cargoes at that point w^as fre- 
quently necessary to carry the 20-foot draft to Vancouver, Washington, 
and Portland, Oregon. The fact that Vancouver was the head of navi- 
gation was a factor in locating the Hudson Bay headquarters there in 
1821 Vancouver, about 104 miles from the mouth of the river, and 
Portland, located on the Willamette Ri\er about 6 miles above the con- 
fluence of the two streams, are still the limit for ocean-going vessels lor 
the river has not been canalized above that point In 1850, tw^o steamers 
were on regular schedule betw’-een these two cities and Astoria at the 
mouth of the river. The fare w^as $25 per passenger and S25 per ton 
for freight. 

The Cascade Rapids, about 35 miles abo\e Vancouver, obstructed 
navigation for any t)pe of vessel Warrendale, near the raj^ids, became 
a portage point wdien navigation above the rajiids was inaugurated. 
The navigation of the upper river started the latter part of the year 
1851, and traffic was much increased when gold was discovered m 
Idaho m the i86o’s ^ The portage of goods continued until 1896, when 
the Cascade Canal was opened to river vessels At various stretches 
along the river navigation was inaugurated, though at frequent places 
it was necessary to portage the goods around rapids until other canal- 
ization projects were completed, notably the Celilo Canal, 814 miles 
long opened in 1915 Navigation above Cascade Rapids to The Dalles 

^T C. Elliott “David Thompson, Pathfinder, and the Columbia Rivei," Oregon 
Historical Quarterly Vol 29, 191-202 

*^SiVi}t FIotOi> the River, bv Naid Jones, desenbes this peiiod of navigation 
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ceased entirely in 1923 owing to a lack of patronage, although some 
log rafts were brought down the river from time to time. The railroads 
absorbed the traffic which formerly had been carried on the river as 
far inland as Lewiston, Idaho. Along the lower reaches of the river, 
however, a marked increase in river traffic occurred. 

One of the purposes of the 133,000,000 Bonneville Dam on the 



Fig. 81. Bonneville is a triple-purpose dam. It includes a large power plant, fish- 
ways for passage of salmon, and the largest lift lock north of Panama. (Courtesy 
Bonneville Project.) 


Columbia River was to increase transportation facilities to and from 
eastern Oregon, eastern Washington, and western Idaho. Use of the 
waterway to lower Columbia River ports was started early in 1940. 
The navigation lock, located on the Washington side of Bonneville 
Dam, is the largest single-lift lock in the world; it is 76 feet wide and 
500 leet long. The vertical lift at extreme low water is 66 feet. This 
lock, the largest north of Panama, will pass ocean-going vessels, and 
when the channel from Vancouver to Bonneville is improved such 
vessels will be able to go inland as far as The Dalles. (See Fig. 81.) 

In 1940, plans were being carried forward for the construction of a 
44,000-bushei elevator at Umatilla, Oregon, from which barges would 
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handle grain. An elevator with a capacity of 30,000 bushels was con- 
structed in The Dalles in 1939 i 939 necessary to handle all 

gram in sacks; now conveyor belts do the loading and unloading 

Completion of the dam and locks led to the construction of a fleet 
of steel barges for the movement of petroleum and oil products up- 
stream from Portland to Umatilla, Oregon, and Attalia, Washington, 
near Wallula The successful operation of the boats, pulled by power- 
ful steel tugs, at a low cost caused a series of experimental gram ship- 
ments to be made to Portland on the return trips. The lower freight 
cost on petroleum and oil products has reduced the price of these 
products at inland points Pasco is encouraging the beginning of trans- 
portation to that point, and cargoes of petroleum have been delivered 
successfully at Lewiston, Idaho, up the Snake River Since past practice 
has required shipment of gram either by truck or railroad, both more 
expensive methods than by barge, it seems probable that use of the 
Columbia River will give a considerable sa\ing in transportation 
costs. It is a one-step shipment to Portland by water and two-stej> to 
any port m the world, for the barge can haul alongside the ocean-going 
vessel at The Dalles or Portland. 

Extensive canalization by the federal government is necessary to 
provide navigation on the Columbia Ri\cr Exceptional low- water 
periods may occur, usually during the winter months, and lor days or 
weeks only boats with a draft of fne leet or less can operate above 
Vancouver. Below Vancouver, there is always sufficient water for navi- 
gation. Waters at flood stage are not serious enough to interfere with 
na\igation. Whereas low water and high water may ha\e been impedi- 
ments in the past, with the construction of dams for power and iiri- 
gation at various points on the river, and construction of locks, both 
handicaps can be regulated. During some winter seasons the ruer is 
free from ice, but there is generally some ice e\ery winter. At times, it 
has been filled with ice down to the mouth Ai)o\c \'anc()iner, a dela\ 
of a month or two annualfy may be expected, the Cascades canal may 
be closed with ice even though the river itself is not entirely closed to 
navigation The chief obstacles to na\igation are rapids and falls. 
These obstacles may be remedied by the construction oi locks, that 
have been proposed as far as the confluence with the Snake Ri\er, but 
none yet exist above the Celilo locks (near The Dalles) at the present 
time. Above that point, the rapids and falls become too numerous, 
especially on the Columbia proper, so that it is not feasible to consider 
that reach as navigable for commerce at present. In the 151-mile lake 
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formed by Grand Coulee Dam, logs and minerals may be delivered to 
processing plants. 

Although a great many other rivers in the Pacific Northwest have 
been legally defined as navigable, they cannot be considered as such in 
fact. Coastwise steamers may use some of them for short distances and 
they may be used by log rafts, but these rivers play no role in a general 
treatment of river navigation. 

DOMESTIC WATER SUPPLY 

Domestic water supply becomes an important problem in every 
region where there is a large community, and assumes greater impor- 
tance where the number or size of the communities increases. In the 
Pacific Northwest, the rivers rising in the near-by mountains are free 
from impurities and are not contaminated by sewage from communi- 
ties through which the river flows. In most other parts of the United 
States the cities are compelled to treat the water, chemically or other- 
wise, to deliver it wholesome to its consumers. This is not necessary 
for municipalities in the Pacific Northwest ® The chief problem for 
these various governments to insure an adequate and uncontaminated 
water supply at a low rate is protection of the watersheds. Since those 
who are in authority are aware of this situation, the problem need 
never become serious. 
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FORESTS OF THE PACIFIC NORTHWEST 
By Stephen N. Wyckoff^ 

IMPORTANCE AND EXTENT OF THE FORESTS AND 
WOOD-USING INDUSTRIES OF THE REGION 

A Major Factor in the Settlement of the Pacific Northwest 

The history and settlement of the Pacific Northwest is inextricably 
linked with its forests and the uses to which they have been put, its 
future prosperity will be equally dependent upon our wisdom and 
foresight in using them 

Ever since the white man came to this region the forests have pro- 
vided fuel, shelter, and a means of livelihood for much of the popula- 
tion. Simple logging and milling started with the first permanent 
settlement preceding organized government At first limited to demand 
for local building material, it was not long before lumber was shipped 
to California, the eastern states, and foreign countiies. Lumber manu- 
facture became the primary industry in an early day, a position it still 
maintains. Other forest uses developed, and at the present time forests 
contribute to the support of a major part of the population. 

The character and extent of the forests, the \alue of their products, 
the number of persons employed in foiest enterprises, and their influ- 
ence upon local economy indicate their importance as one of the 
greatest natural resources of the region This importance, in fact, 
transcends regional boundaries, and is national in scope. The Pacific 
Northwest contains nearly two-thirds of the old-growth saw timber 
remaining in the entire country and thus constitutes a great timber 
storehouse for the nation If these forests are managed wisely they will 
always comprise a reservoir of timber upon which the nation may 
draw for many uses, to its general benefit and to the good of the region. 

The writer is indebted to R W Cowlin, Senior Forest Economist, and Dr J E 
Lodewick, Senior Silviculturist, of the Pacific Northwest Forest and Range Experi- 
ment Station for valuable assistance in the preparation of this text The Not them 
Rocky Mountain Forest and Range Experiment Station and the Intermountain 
Forest and Range Experiment Station have kindly supplied the author with many 
data for the Northern Rocky Mountain and the Intermountam Subregions 

255 



256 


FORESTS OF THE PACIFIC NORTHWEST 


s: 

o 

o 

w 

Pi 

« 

03 

Q 

2 


O 

Pi 

O 


Pi 

S 

u 

< 

< 

X 

o 


PQ 

< 

H 


TJ 

C 

cd 

w 

3 

O 

H 


u 

< 

Xi 


h 

u 

c 

p 

2 

< 

h:i 


p5 

C 


TS 

C 


O 


S 

a 

o 

O 


a o'g 

O h4 


o 

H 


CO to 
^ a (s 
CNf CO 


o tncD 

G)CO a 

I-V CN ►-< 


ns 

c3 O 


Ti 

o 

o 

'o 

03 


^ +2 
O M cn 
^ Cj v' 

bo ^ 

2 fz, a 

o "" 


G *^3 -5 

§ I S8 

O X3 (j O cb 

4 “woB 


boXJ rS ^ 

3 o ^ ^ 
5 o o 

^ 4J S-I rt 

03 o Si 


o 

ii^-a 


■B2; o g I 

^ &"-o 


a s 

o 


O ^ c« ^ 


'O c« 
4^ C <U 
O OG « 

H >-l < 


cn 

LOCO 00 


O LO lO 
LO O 0( 
O) -. 


CO 

(J) 


CO CO CO 
CO ^00 
CO 


CO CO lO 
CO X-- 

CO lO 


CO O^ 

O O LO 
O ^ CO 


r-- LO O 
CN i-i ?£) 

W LO uo 


c 

o 

’Sd 

C-I 

X 

p 

OQ 


o 

o 

u 




o 

CT) 


* Oregon and Wabhington west of the Cascade summit 

1 North Idaho, northeastern Washington, and western Montana 

J Remainder of Oregon and Washington, south Idaho, and northwest Wyoming, 



DIRECT VALUES OF THE FOREST 


257 


If managed for continuous production, the forests will remain a great 
economic and social asset and a source of pleasure and welfare to the 
people. If not so managed, there is grave danger that they will become 
an economic liability and a social burden. 

Extent of the Forest Resource 

Of the 1902 million acres of land in the Pacific Northwest, 99.5 
million acres are classified as forest land, or land primarily useful for 
growing forests. This great forest area consists of two major parts, 
commercial forest land and noncommercial forest land. Commercial 
forest lands are those which will produce timber products of commer- 
cial value, such as sawlogs for lumber manufacture, pulpwood, fuel 
wood, poles and piling, and special grades of logs for plywood manu- 
lactLire. Commercial forests thus occur on lands which grow timber at 
a reasonably rapid rate, where tree species of value occur, and which 
are sufficiently accessible and not too rugged to permit profitable re- 
moval of these raw products Noncommercial forests are those which, 
by virtue of slow rate of forest growth, the occurrence of tree species 
of little value, or inaccessibility, are not suitable for commeicial use. 
In this Region these noncommercial forests frequently occur in the 
higher elevations of the great mountain ranges. In this Region 75 2 
million acres bear commercial forests and 24 3 million acres non- 
commercial forests (Table 12) Of the commercial forests, those in the 
^Vest Coast Subregion (see Fig 82) occur on 25 8 million acres, with 
49 4 million acres bearing commercial forest in the Intermountain and 
Northern Rocky Mountain Subregions. 

Direct Values of the Forest 

These commercial forests are the basic resource for industries which 
pay 150 million dollars a year m wages and produce commodities 
valued at about half a billion dollars annually (Table 13) (The value 
for any given year depends upon the volume of production and the 
maiket prices for the products) Each )car the forests )ield the equua- 
lent of 12 billion board feet of logs for industrial use The lumber 
industry produces 10 billion feet of lumber^ anniiall). Emplo)ment is 
directly provided for 15 per cent of all those gainfiillv employed in the 
region, and in addition employment and \olume of business in many 
service industries are greatly augmented Commodities produced from 
the forests provide over 60 per cent of the railroad freight tonnage 
originating within the region, and represent |o per cent of the revenue 
^ One billion board feet of lumber is sufficient to build 50,000 houses of si\ rooms 
each 
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Fig 82 Forest subregions oC Northwest 


earned on all such tonnage Of water-borne freight exported from the 
region they constitute about two-thirds of the volume and about one- 
half of the value Another extensive use to which the forests of the 


TABLE 13 

Average Number of W\ge Earners, Wages Paid, and Value of Products in 
Principal Forest and Wood-Using Industries of the Pacific Northwest, 1937'*' 


Industry 

Average 
Number of 
Wage Earners 

Wages Paid 

Value 

of 

Products 



Thousand 

Thousand 



dollars 

dollars 

Lumber and timber products f 

96,203 

122,520 

354.559 

Planing mills J 

5.635 1 

6 , 482 

27.509 

Wood pulp 

5.554 

7.940 

56.976 

Paper 

5.353 

7,202 

53.692 

Wooden boxes 

1,192 

1 ,086 

4.250 

Furniture 

4,066 

4,312 

13.396 

Total 

i 

j 1 1 8 , 003 

149.542 

510,382 


Based on Biennial Census of Manulactures, i<^37 
t Includes kwmu camps, sawmills, and combined sawmills and planins^^ mills 

i PUnina-mill products ami other wood products not elsewhere classified made m planm? mills not 
connected with sawmifis 
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region arc pul is the pro\ ision o£ forage for range ii\'cstock The open 
character of many commercial forests in the Intcrmountain and Noi th- 
em Rocky Mountain Subregions permits the growth of grasses, shrubs, 
and annual weeds which are utilized as forage by great numbers of 
range cattle and sheep. 

These lorest \ allies are direct, m that they gi\e profit and employ- 
ment in the production, manufacture, distribution, and sale of products 
immediatcl) derived from the forest. 

Indirect Values of Forests 

All forests, whether commercial or noncommercial, ha\c other values 
often termed indii'ect because tlieir benefits are not so immediately 
associated with industry and commerce. For this reason, these indirect 
\ allies are difficult to measure in financial terms, but are neiertheless 
real. Forests piotect the soil upon which the\ giow from erosion and, 
through lessening the silt load of streams, guard engineering works, 
agricultural land, and ri\er and harbor impioiements from damage. 
The rapid melting of snow and riinolT of rain are lessened, the lormer 
by the shade afforded by the forest itself, the latter b\ the spongy litter 
on the forest fiooi The effect is to lengthen the period of time over 
which melted snow or ram wall flow o\er the giound siiriace and 
thercb) increase its opjiortunity to percolate into the soil Thus, floods 
are jireiented or at least lessened, and stieam flow is regulated, to the 
benefit of man in the \ alleys below. 

The American people are turning in increasing numbers to the 
forests lor recreation. Stream and lake shores are dotted with camps 
and picnic giounds Various organi/ations and e\en towns and cities 
are establishing permanent forest camj^s lor their members and citi- 
zens Fishing and hunting bring m thousands at certain seasons. Win- 
ter sports, now so poj^ular, are most fiecjuenth enjoved m the higher 
mountains in scenes of forest beauty. The National Paik Ser\ice re- 
ports an increase m the number of iisitors to the national parks of the 
Pacific Northwest from 576,629 m 1932 to 1,369,140 in 1939. The U S. 
Forest Ser\icc records indicate that the number of persons using the 
national forests of the Pacific Nortlnvest for recreation rose from 
1,319,212 to 2,966,920 in the same period. This t\pe of reel cation is 
now increasing so rapidly tliat it is difficult to piedut its futine extent. 

llie a\eiagc pci son, bent upon an outing m the open, wall most 
frequently state that he is going “to the mountains” 01 “to the hills ” 
FIow’'c\er, it is obvious that wx‘re the mountains denuded they wtiuIcI 
be less attraciue to him The loiest is the magnet which draws the 
outdoor rccreationist. And the use of the foiests for recreation is of 
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great value to the people of the Pacific Northwest, not only because it 
brings healthful pleasure but also as a source of revenue 

Millions of dollars are spent each year in the Region by those who 
come from elsewhere to enjoy its mountains and forests. Although the 
value of this tourist trade is very tangible, it is so difficult of analysis 
that it is generally considered one of the indirect values. 

Closely associated with forest recreation is the value of the forest as 
a wildlife habitat. The crowds that daily watch the feeding of the 
bears in the national parks, the interest of most people in seeing a 
deer, elk, or cougar m its native haunts, the thrill of big game or bird 
hunting or fishing, all testify to the importance of the forest in pre- 
serving these forms of life in their native environment. 

THE FOREST AS A BIOTIC ENTITY 
The Nature of a Forest 

Ostensibly a forest is an aggregation of trees. Actually it is a biologi- 
cal universe consisting not only of the trees within its borders but also 
of numerous other forms of plant and animal life, all forming a com- 
plex association. It contains trees, shrubs, annual plants, ferns, mosses, 
fungi, and a teeming world of microscopic plant life. Similarly, it in- 
cludes many forms of animal life, the larger animals, birds, reptiles, 
insects, and equally great numbers of microscopic forms The trees, 
which man usually considers as forming the forest, and which he prizes 
for their utility and beauty, are merely one element in this complex 
association. Each tree species and each indhidual lives, grows, repro- 
duces itself, and dies only in relation to its emironment, composed 
of these numerous other forms of life and the soil and climatic condi- 
tions about it. 

Each form of life and each induidual organism within the forest 
possesses certain inherent characteristics which enable it to persist, 
grow, and reproduce itself To do these things it must secure certain 
life necessities — for a tree the requisite amount of sunlight, soil mois- 
ture, plant foods dissolved in the soil moisture, and sufficient room in 
the soil to establish a root system which will gather the food and mois- 
ture and anchor it firmly in place It must escape by good fortune or 
defend itself b) protectne devices from attacks of many insect and 
fungous parasites. In this life struggle it exerts forces which react upon 
its competing neighbors. The struggle between indniduals is keen, and 
quarter is neither asked nor given. The forces exerted by each indi- 
vidual tree in the iorest in its efforts to secure its necessities react upon 
every other iicar-by individual, and each of them is subjected to the 
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forces exerted by all other organisins. The total of the inherent life 
forces oi all sui rounding organisms constitutes an important part of 
the environment within which each individual tree struggles for ex- 
istence. The result is an extiemely complex focus of biotic forces le- 
ading upon the indiMclual tree. These biotic forces plus soil and 
climate constitute the whole forest en\ironment within which the tree 
must succeed or fail, li\e or die. Soil and climatic factois of en\iron- 
ment are more stable than the biotic factors, but fluctuations in pre- 
cipitation and temperature, particularly when extended through time, 
may profoundly affect the entire biotic complex, and thus the forest 
as a whole as well as each individual tree Also, the nature of the 
forest soil may be affected for a considerable penod by severe forest 
fires. 

The ecological effects of these numerous en\ ironmental forces upon 
the forest as a whole and upon tlic tree in the forest arc in many cases 
far from obvious, extiemely subtle, but profound Because of them 
the forest is maintained seemingly in a condition of static balance but 
in reality in a state of dynamic progress, mo\mg toward but seldom 
attaining a climax or nearly static condition Their effect upon a forest 
growing under natural conditions is fairly certain and generally pre- 
dictable But because of their complexity and their delicately balanced 
intei relationships they arc particularly susceptible to disturbance by 
artificial influences. Man’s actiMties in his har\esting of the trees, the 
fires which too frec|ucntly accompany his presence, his use of the under- 
growth or meadow for pasturing domestic livestock, his \cr\ presence 
m great numbers, ha\e a powerful efiect iqion the en\ironmental 
forces within the forest and thus upon the forest itself In fact, man 
and his actnitics become one of this scries of enMionmental forces. 
Forests being used by man for any purpose must continue to exist in 
an en\ironment of which man is a part Realization of his effect upon 
the forest, his power to preser\e or to destros it, 'tvili determine his 
success or failure in maintaining forests to be used both as a source of 
raw materials and for the indirect \aiucs whidi he piizes so highly. 

Wise management of a forest invohes using these natural forces 
rather than replacing them with artificial conditions Generally speak- 
ing, the most productue foiest will be that m which the natural forces 
of growth arc permitted to carry on then optimum work unhampered 
The system of management which j^rotects the forest from its enemies, 
subjects it to the minimum of disturbance, and favors by whate\er 
means possible the tree species most \aluablc to man, growing in the 
most usable foim, will be most successful 
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Effect of Growing Conditions on Forests 

The extent of the Pacific Northwest, from the Pacific Ocean to the 
Continental Divide in Montana, and from the Canadian boundary to 
the southern edge of Idaho, gives rise to a great variety of growing 
conditions. The annual precipitation on the western, ocean-facing 
slopes of the Olympic Mountains and the Coast Range is the heaviest 
in the United States, in some localities averaging 120 inches. Tins 
precipitation is materially less in the trough between the Olympic 
Mountain-Coast Range system and the Cascade Range. Again this 
precipitation is sharply decreased east of the Cascade Range until, m 
the Intermountain Region, semiarid conditions prevail, with annual 
precipitations decreasing in many parts to 10 inches or less Farther to 
the east the Selkirk, Bitterroot, and Rocky Mountains interpose their 
barriers to the west winds from the ocean and thus secure from those 
air currents most of the moisture not lost in their passage over the 
mountains to the west Thus, the northern Rocky Mountain Region 
with averages of 15 to 40 inches has a greater annual precipitation 
than the Intermountam Region. Similarly, as distance from the Pa- 
cific Ocean increases, seasonal variations in temperature increase On 
the west slopes of the Olympic Mountain-Coast Range systems, 
monthly mean temperatures through the year vary between 60° and 
30°. In contrast, those in the Intermountain and Northern Rocky 
Mountain areas are 60° and 20°. 

There are other factors, often more local in nature, which affect 
growing conditions profoundly, and thereby affect the character and 
rate of growth of a forest Daily, seasonal, and yearly ranges of tem- 
perature generally increase with altitude. Throughout the world the 
western sides ol hills, mountains, and mountain ranges derive greater 
amounts of heat from the sun’s rays than the eastern sides, and are 
therefore warmer and as a general rule drier In the northern hemi- 
sphere, the southern sides of mountains receive more solar heat than 
the northern sides and are thus similarly warmer and drier. The effect 
of these differences in the amount of solar heat received on different 
slopes is powerful The differences affect plant growth profoundly ex- 
cept wheie other factors, such as proximity to cool, moisture-laden 
winds from the ocean, may outweigh them This occurs in the West 
Coast Subregion wheie the west slopes receive greater precipitation 
from the ocean winds tlian the east slopes. Various types of soil may 
differ to a marked degree in depth, ability to retain moisture, and 
amounts of available plant food. By such means they affect the forests 
w'hich grow upon them. 



FOREST TYPES 


263 


The effect of these factors of en\ironmcnt is to cause great bands oi 
zones of \egetation within the Pacihc Northwest And because their 
effect IS greater in an cast and west direction than north to south, 
major \ariations from east to ^vest arc more pronounced than li'om 
north to south Although growth conditions west of the Cascade Range 
vary considerably from the Canadian boundary to the southcni border 
of Oregon, these differences are much less striking and important than 
those between the west slopes of the Cascade Range and the cast slopes 
of that range. Similarly, there is less contrast between tlic \cgetation of 
the Blue Mountains of Oregon and the Colville Mountains ol northein 
Washington than between either of them and points of ccpial Lititude 
west of the Cascade Range. 

Forest Types 

The forests of the Pacific Northwest are gi catly affected ])) tliesc 
major en\ ironmental factors Their result is most apparent in the gen- 
eral character, composition by sjiccies, and rate of growth ol forests in 
different jiarts of the region. These differences are recogni/cd both for 
purposes of management and classification as forest t\pe A forest type 
is a forest broadly uniform in character and composition. 

The term 'lorest t)pe,” as commonly used, contains vuthin its mean- 
ing sc\cral clueise elements wdnch detract fiom its simplicity The two 
principal elements are most easily desciilied as the concepts ol vegeta- 
ti\e tvpe and ol economic type If a forest t\pc were considered solely 
as a vegetatne t)pe its lecognition would be based only ujion the tree 
species of which it was comprised, and it w'ould probably be named 
for the most numerous one or two species. Such a type designation 
would be primarily descriptue of what the type contained How’e\er, 
since mankind values certain tiee species more highly than otliers, and 
since the most valuable species within a certain type may not be the 
most numerous, the economic element frecjuently enters into forest 
type definition and designation. An excellent example of this use of 
economic \alue in forest ispe designation is the ^vestern white pine 
tvpe in northeastern Washington, noithern Idaho, and northwx'stcrn 
Montana In parts of this t\pe, western wliite pine may predominate; 
in other places it may constitute a iclatuely small percentage c)f the 
stand, either by number of trees or timber \c)lume The \alue of this 
species is, howe\er, far gi'eater than tliat ol an\ other species associated 
with It Considered as a \cgetative Upe, the w’estein wdiite pine type 
would probably be named hemlock t\pc in part and ivhitc fir tvpe in 
parts of Its range as in \arious places each of these species predominates 
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Fig. 83. Forest types of Pacific Northwest. 
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in number. But because of the pre-eminent value of the western white 
pine, the type as a whole is guen this name. The effect of this economic 
consideration is greater than merely that of name The aim of forest 
management by professional foresters and landowners is to increase 
the amount of western white pine within this type at the expense of 
the less \ aluable hemlock and white fir. 

For purposes of this discussion the forests of the Pacific Northwest 
have been divided into nine forest t\pes The location of these is 
shown on the forest type map. Fig 8y,. 

1. Spruce-Hemlock Type. The spruce-hemlock l\pc comprises those 
forests within the West Coast Subregion, of which western hemlock 
(Tsuga Jietejophylla [Rai ] Sargent) and Sitka spruce (Picea sitchciisis 
[Bongard] Carnere) are the most numerous and most valuable ele- 
ments It occurs in a narrow belt along the Pacific Ocean, west of the 
Coast Range and Olympic Mountains, extending southward to a point 
about halfway down the Oregon coast It is also found to a lesser ex- 
tent at altitudes of 2,500 to ],ooo on the west slope of the Cascade 
Range of Washington, although spruce is frequently absent here The 
species within this type are moisture hning and flourish under the 
conditions of heavy precipitation and moderate temperatures which 
occur in the range of the t} pe 

The principal elements of the spruce-hemlock i\pe arc wTstern hem- 
lock, averaging about 60 per cent, Sitka spiuce, about 1 1 per cent, and 
western red cedar (Thuja plicata D Don), about 16 per cent. The re- 
maining 13 per cent consists of Pacific siher fir (Abies atnabilis 
[Douglas] Forbes), grand fir (Abies grandis [Linclle)]), Douglas fir 
(Pseudotsuga iaxifolia [Lambert] Britton), and small amounts of red 
alder (Alnus rubra [Bongard]) and bigleaf maple (icer mcui ophyUinii 
Pursh ) As in some other forest t\pcs, the species named first in the 
type designation is not the most numerous, but is recognized in the 
name because of its relati\cly high economic \aluc 

2. Douglas Fir Type The Douglas fir t\pe is that forest within the 
"West Coast Subregion in wfliich Douglas fir predominates Over much 
of Its extent, Douglas fir constitutes 90 per cent ol the timbci \olume 
Its principal associates are Avestern hemlock, 'ivestern red cedar, and 
grand fir, with Pacific siher fir at higher elevations In smaller amounts 
it also contains Sitka spruce, noble fir (ibies nobilis Lindlev), western 
white pine (Finns monticola Dcmglas), led alder, and bigleal maple. 
In southwestern Oregon, near the southern limit of the t\pc, it also 
contains some ponderosa pine (Finns pondeiosa Douglas), sugar ]>ine 
(Pinus lambeitiana Douglas), California incense cedar (Ijbo(cd)us 
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decurrens Torrey), and Port Orford white cedar (CJmmaecyparis law- 
so 7 nana [A Murray] Parlatore), a species of very limited distribution 
but of particulaily high value. 

The Douglas fir type covers the great sweep of area throughout the 
north and south length of the West Coast Subregion, from the margin 
of the coastal strip of spruce-hemlock t}pe, across the Coast Range, 
Puget Trough, Willamette Valley, and Rogue River Valley, and into 
the Cascade Range, extending up their western slopes until changes in 
growing conditions give rise to other types. It occurs in areas where 
precipitation is ample for luxuriant tree growth but less in amount 
than where the spruce-hemlock type thrives, and where temperatures 
are moderate In extent it far exceeds any other forest type in the West 
Coast Subregion, and in commercial value any other type in the entire 
Pacific Northwest. 

5. Balsa?}! Fir-Hemlock Type. The lower slopes of the western face 
of the Cascade Range, favored by conditions of precipitation and tem- 
perature for tree growth, bear forests of the Douglas fir and spruce- 
hemlock types As elevations increase, conditions are found which are 
less favorable to the principal species of these two types As a result, 
other species appear, and, although the species of the lower types still 
persist, they generally occur as a smaller proportion of the forest stand 
The resulting forest is thus altered in character, to the extent that a 
clifTcrent lorest type, known as the balsam fir-hemlock type, is formed. 
It is characterized by a predominance of the balsam firs (the true firs 
in distinction to Douglas fir) and the hemlocks. The balsam firs — 
Pacific siher fir, noble fir, and alpine fir {Abies lasiocai pa [Hooker] 
Nuttall) — generall) constitute about 45 per cent on the average of the 
forest volume, and the hemlocks — western hemlock and mountain 
hemlock (Tsiiga ??!e?’tensia?ui [Bongard] Sargent) — an equal part. In 
the southern part of the type, Shasta red fir {Abies magnifua shastensis 
Lemmon) is quite frequent. The remaining 10 per cent consists of 
Douglas fii', western red cedar, Engelmann spruce {Picea engehnaimi 
[Parr\] Engelmann) and Alaska yellow cedar {Chamaecypans 7 iootka- 
te 7 isis [Lambert] Spach). 

The balsam fir-hemlock type occurs in a belt, generally narrow but 
irregular in width, on the npper slopes of the Cascade Range. It gen- 
erally lies between altitudinal limits of 3,500 feet to 5,500 feet of eleva- 
tion. Precipitation is generally ample for other types, but more severe 
temperatures fa\or the more hardy tree species appearing in this type. 

Subalpnic Type. Altitudinally above the balsam fir-hemlock type 
and extending to timber line, the subalpine forest type occurs An area 




Fig. 84. Upper left: mature western hemlock. Upper right: mature Douglas fir. 
Lower left: silver fir. Lower right: larch-Douglas fir forest in Montana. 
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of ample precipitation but with hea\ y snows and severe temperatures 
in winter and thin soils, it is less favorable to tree growth than the 
lower elevations. Trees are uniformly smaller in size, poorly formed, 
and generally unmerchantable At this altitude and under these condi- 
tions only the hardier species persist These subalpme forests consist 
of alpine fir, noble fir. Pacific silver fir, Shasta red fir, mountain hem- 
lock, Engelmann spruce, Alaska yellow cedar, western white pine, 
whitebark pine {Pinus albicaulis Engelmann), lodgepole pine (Piniis 
contorta latifolia Engelm), and alpine larch (Larix lyallii Parlatore). 

The subalpme type extends as an irregular belt on the upper 
slopes, both east and west, of the Cascade Range, in the Olympic, Sel- 
kirk, Bitterroot, and Rocky Mountains, and to a limited extent in 
the Blue Mountains. Unsuited to the growth of commercial forests, its 
importance lies in its scenic beauty and consequent use for forest recrea- 
tion, its value for summer grazing, and its function as a storehouse of 
winter snows, later to melt and feed the streams used by man at lower 
altitudes. 

5. Ponder osa Pine Type. East of the high elevations of the Cascade 
Range, where protection from the more even-temperatured and 
moisture-laden winds of the Pacific Ocean gives rise to more severe 
conditions, the ponderosa pine forest type occurs. Extending from the 
Black Hills of South Dakota to the Cascade Range and the Sierra 
Nevada, and from eastern British Columbia to New Mexico and 
Arizona, it is widely distributed over the mountainous portions of the 
Pacific Northwest Incapable of attaining the tree size or growth rate 
of the forest types of the West Coast Subregion, it is, nevertheless, be- 
cause of Its extent and the value of ponderosa pine, economically one 
of the most important forest types of the region 

The key species in this type is ponderosa pine, its most common asso- 
ciates are grand fir, western larch (Larix occidentalis Nuttall), Douglas 
fir, and lodgepole pine, with California incense cedar and sugar pine in 
southern Oregon Ponderosa pine frequently comprises 85 per cent of 
the total forest \olume within the type. 

In contrast to the heavy stands and dense, luxuriant undergrowth 
so frequently encountered in the forest types of the West Coast Sub- 
region, the ponderosa pine type is open, the trees are more widely 
spaced, and shrubby undei growth is sparse or sometimes absent This 
condition gi\es rise to a parkhke forest, relatively easy to traverse. The 
ground is often co\ered with grasses, annual plants, and shrubs valuable 
for forage. As a result, large areas of the ponderosa pine type are 
utilized lor grazing, as well as for timber production. 
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6, Western White Pine Type. The western white pine type occurs 
only in the Northern Rocky Mountain Subregion, except for \ery 
limited areas in the southwestern part of Oregon. Clothing the middle 
to lower slopes of the Rocky, Bitterroot, and Selkirk mountains, but 
generally occurring at slightly higher altitudes than the ponderosa 
pine type, the western white pine type is a forest of dense growth of 
which western white pine is the most important species economical!} 
Its most frequent associates are western hemlock, grand fir, western 
larch, western red cedar, and lodgepole pine Rough terrain resulting 
in high logging costs, high costs of protection horn fire, white pine 
blister rust and insects, and lack of cheap water transpoi tation to the 
large eastern markets combine to set up conditions under which the 
only species within the type that can usually be logged at a profit arc 
western white pine and western red cclar For this reason the designa- 
tion of large areas as western white pine type is based more ujion eco- 
nomic than biotic considerations In many cases, western white pine 
may constitute a relatively small part of the forest stand within the 
type, either in number of trees or volume of timber, hui nevertheless 
may lepresent the principal financial \alue The jiroporiion of species 
may vary over wide limits in the type. In local aieas western uhite })ine 
may comprise 6o per cent to 8o per cent of the forest stand, in others it 
may be as low as 15 per cent to 20 per cent The occurrence of tlie asso- 
ciated species wall vary likewise. 

y. LarcJhDouglas Fir Type. The larch-Douglas fir forest t\pe occurs 
in the Northern Rocky Mountain Subregion and in the Blue Moun- 
tains, Colville Mountains, and east slopes of the northern Cascade 
Range in the Intermountain Subregion It is gcneially found at about 
the same altitude as the western white pine Upe It is a t\pc containing 
a number of species, varying in proportion in different localities 
None of the principal species are outstanding in \alue in relation to 
the others The principal components of the t}pe are western larch, 
Douglas fir, grand fir, and lodgepole pine. Scattered throughout the 
type western red cedar is found, and in certain localities Engelmann 
spruce is numerous, these two species being the most valuable within 
the type. 

8. Lodgepole Pine Type At relatively high elevations m the Noi th- 
em Rocky Mountain and Intermouniain Subregions, and to a lesser 
extent in the West Coast Subregion, there occur extensive areas of 
lodgepole pine type. In some localities, particularly at lower elevations, 
the type is temporary in nature, owing to the fact that lodgepole pine 
may take possession of the ground after a forest fire, later to be replaced 
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by other species At higher altitudes, the type is more permanent m 
nature. It frequently forms dense, almost pure, stands of lodgepole 
pine, extending almost unbroken over large areas 

p. Jumper Type. The juniper forest type occurs in the Intermoun- 
tain Subregion, and to a limited extent m the Northern Rock) Moun- 
tain Subregion. Lying altitudmally below the other types of these 
subregions, it is the last outpost of forest growth as forest and semi- 
desert meet. The type usually consists of very open stands of Sierra 
juniper {Jumpeyiis occidentalis Hooker), the trees interspersed with 
mountain mahogany (Cercocarpus spp.), and the shrubby flora of the 
open semidesert 

THE FOREST AS AN ECONOMIC ASSET 
Volume and Kinds of Timber 

At the present time the commercial forest lands of the Pacific North- 
west bear 893.7 billion board feet, lumber tally,- of merchantable 
timber (Table 14). This constitutes about half of the nation’s remain- 
ing timber supply. Because of the great differences in growing condi- 
tions within the Region, several different species of forest trees are 
represented in this total. Douglas fir is most important from the stand- 
point of \olume, with ponderosa pine second, and hemlock third 
Several other species, such as cedar, spruce, and western white pine, 
ha\e high value because of their special uses, but are relatuely small m 
total volume. In considering volumes of timber by species, special 
significance should be given to hemlock and the balsam firs, especially 
white fn, grand fir, Pacific silver fir, and noble fir These constitute 
the source of material from which wood pulp is manufactured They 
are generally termed “pulpwood species” and are the basis of a large 
pulping industry, particularly in the West Coast Subregion. 

Development of Forest Land Ownership 

The rapid-moving history of the settlement of the Pacific Northwest 
re\eals the causes of the present complex and chaotic pattern of forest 
land ownership existing within the region Early Spanish and English 
explorers reached southern Oregon waters the middle of the sixteenth 
century, but not until the end of the eighteenth century were landings 
made and the Columbia River ascended. A few years later, Lewis and 
Claik came o\erland, reaching the Pacific in 1805. Trappers and fur 
trade! s an i\ ed \ irtually on the heels of Lewis and Clark. In 1811 John 

-Liimbci talh is the s\sic'ni of measuicmcnt which leckons the contents of stand- 
ing timbei in teniis of the \olume of lumbei which can be pioduced fiom it 
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Jacob Astor’s company founded Astoria, to be succeeded within two 
years by the North West Company, which in turn was succeeded in 
1821 by Hudson’s Bay Company. American missionaries followed the 
trappers, arriving from 1834 on Settlers came m increasing numbers, 
and m 1843 the first organized government was formed by United 
States citizens at Champoeg, Oregon. In 1846 the boundary dispute 
between Great Britain and the United States over the Oregon Territor) 

TABLE 14 


STA.ND OF Saw Timber on Commercial Forest L\nd in the Pacific Northwest, 
BY Species and Subregion 

(Million feet, B M , lumber tally — i e , 000,000 omitted) 


Kind of Wood 
(species) 

1 

1 

Total 

West Coast 
Subregion 

Northern 

Rocky 

Mountain 

Subregion 

Intcr- 

mountain 

Subregion 

Conifers 

Douglas fir 

431,462 

371 .771 

20,211 

39.480 

Pondcrosa pine 

t 131.624 

5,682 

17.376 

1 08 , 566 

Balsam fir 

75.797 

49,343 

7,606 

1 8 , 848 

Western hemlock 

115.551 

112, 849 

1,418 

1 ,284 

Spruce 

26,664 

12,820 

6,369 

5.475 

Cedar 

37,208 

32,102 

4.558 

548 

Lodgepole pine 

12,430 


7.541 

4,889 

Sugar pine 

4.895 

4,086 


809 

Western white pine 

18,333 

2.951 

14,620 

762 

Western larch 

25,860 

126 

16,662 

9,072 

Other con iters 

8.934 

5,864 

370 

2 , 700 

Total conifers 

888,758 

597.594 

98.731 

192,433 

Hardwoods 

4.956 

4.655 

200 

lOI 

Grand total 

893.714 

602 , 249 

96-931 

192,534 


was settled by treaty, and all lands south ol the lorty-ninth parallel 
of latitude, except Vancouver Island, were recognized as belonging to 
the United States. In 1848 Oregon became a tcrritoi), comprising a 
large part of what is now the Pacific Northwest Thus in less than half 
a century the period of exploration, settlement, and local govern- 
ment organization w^as passed. 

The early settlers were primarily interested in agriculture, and their 
selection of land claims was made with that in mind, but there was 
little open country and many of the old claims were wooded Sawmills 
were established to furnish local building materials, and it soon be- 
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came apparent that one of the chief products of this new territory was 
to be lumber. The development of trans-Pacific commerce opened an 
Asiatic market eager for the lumber which the region could supply. 
The completion of the first transcontinental railroad via the Columbia 
River in 1883 the linking of Oregon and California by rail in 1887 
gave impetus to the infant lumber industry and new markets were 
opened. Acquisition of lands for their forest wealth which had begun 
slowly with the tide of western settlement after the Civil War increased 
rapidly. 

The settlement of the boundary dispute in 1846 placed in the hands 
of the federal government a vast public domain. It was the policy of 
the government, at that time, to transfer the public domain to other 
ownerships as rapidly as possible, and several important enactments of 
the Congress contributed to this end. Settlers’ titles in the Oregon Ter- 
ritory were recognized upon evidence of occupancy and development 
of the land prior to the 1846 treaty by the passing in 1850 of the Ore- 
gon Donation Land Act by Congress The Pre-emption Act of 1841 and 
later the several homestead acts, the first of which became law in 1862, 
and the Timber and Stone Act of 1878 contributed materially to the 
process of converting the public domain into private ownership. These 
laws differed in important details, but they all contained the basic 
provision that the individual could secure specified acreages of public 
domain land by purchase at a uniform and low price or by living upon 
the land and improving it. 

The early development of transcontinental and western coastwise 
raihoads was accompanied by the transportation grants. To aid in 
these developments, the federal government deeded to the railroad 
companies the alternate sections of public domain land on a strip 
3 0 to 40 miles wide on each side of the right-of-way. There were also 
piovisions for the deeding of lands to the railroads within an addi- 
tional area, if the alternate sections within the designated strip were 
aheady in private ownership. A number of land grants were also made 
foi' the construction of wagon roads. 

As the se\eral states of the Pacific Northwest were formed within the 
Oregon Territory, commencing in 1859 with Oregon, specific grants of 
public domain lands were made to them to support certain state 
institutions, chiefly schools. By this means, sections 16 and 36 of each 
township, or 1,280 acres out of every 23,040 acres, were given to the 
states. Othei state grants for educational and development purposes 
were also made. 

The operation of these policies and legal enactments resulted in the 
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rapid transfer of much of the public domain from Icderai to other 
ownerships. The forest lands of the Pacific Northwest were m\olved in 
this transfer. Later as the rapid rate of depletion of the forest resource 
became apparent and corporations and individuals through abuse of 
the Timber and Stone Act and other subterfuges began to corner huge 
holdings of timberland, national apprehension was manifested, and 
resulted in the formation in 1891 of forest reserves, later established 
under jurisdiction of the secretary of agriculture as the national for- 
ests To preserve special scenic and recreation \alues, the national parks 
and national monuments were also established, and are maintained in 
federal ownership under the jurisdiction of the secretary of interior. 

A further category of land ownership was established by the treaties 
executed between the federal government and the several Indian tribes. 
Certain lands, mostly but not all within reservations, and some of 
which bore valuable timber, were recognized as in Indian ownership, 
either individual or tribal. 

In recent years, an increasing amount of forest land has reverted to 
county ownership by foreclosure for delinquent taxes Much but not 
all of this land is deforested. The tendency of the county governments 
has been to endeavor to return such lands to private ownership by sale, 
frequently at low prices. This policy has not been generally successful, 
and many of these land parcels have reverted to county ownership a 
second time The result has been an unstable condition of land owner- 
ship, such land often being referred to as “no man’s land ” Much of it 
has been inadequately protected from fire, with the result that its forest 
productuity is materially decreased 
The effect of these policies and laws has been to set up an extremely 
complex pattern of ownership of forest land (Tables 15 and 16) Small 
parcels of land owned by indniduals, the holdings of large lumber 
companies, or holding companies, tax-delinquent lands owned by the 
counties, state-owmed lands and national forest lands or other forms 
of federal ownership are frequently intermingled in an intricate pat- 
tern within a single forest area which quite obviously demands unified 
management. This condition of mixed ownership, with the attendant 
impossibility of effective management and protection, constitutes one 
of the serious impediments to the orderly use of forest lands of the 
Pacific Northwest for continued production of forest products. One of 
the most difficult problems now faced is to establish a logical, orderly 
ownership pattern of forest lands in the hands of responsible public 
and private agencies. The operating policies of such agencies can differ 
to a considerable degree within the field of sound management. But no 
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policy can be effective under ownership conditions which make the 
unified management ol single areas impossible 

Productive Condition of Forest Lands 

The commercial forest lands of the Region are in varying conditions 
of productivity Large aieas have been cut o\er On others, the original 

TABLE 15 


Ownership of Commercial Forest Land in Pacific Northwest, by Subregion, 

AS OF July i, 1938 

(Thousands of acres) 


Subregion 

Total 

Federally Owned and 
Managed 

State, 

County, 

and 

Munici- 

pal 

Pri- 

vate 

Total 

Na- 

tional 

Forest 

Indian 

Reser- 

vation 

Other 

West Coast* 

25,790 

9,888 

7,329 

220 

2,339 

1,653 

14,249 

Northern Rocky Mts f 

21,235 

12,879 

11,849 

331 

699 

1,562 

6,794 

IntermountamJ 

28,176 

20,754 

15,663 

2,286 

2,805 

811 

6,611 

Total 

75.201 

43.521 

00 

CO 

2,837 

5,843 

4,026 

27,654 


^ Oregon and Washington -west of the Cascade summit, 
t North Idaho, northeastern Washington, and 'western Montana, 
i Remainder of Oregon and Washington, south Idaho, and northwest Wyoming 


TABLE 16 


Ownership of Saw-Timber Stand in Pacific Northwest, by Subregion, as of 

July i, 1938 

(Million feet, board measure, lumber tally) 


Subregion 

Total 

Federally Owned and 
Managed 

State, 

County, 

and 

Munici- 

pal 

Private 

Total 

Na- 

tional 

1 Forest 

Indian 

Reser- 

vation 

Other 

West Coast 

Northern Rock\ Nits 
Intcrmoiintam 

j 602, 249 

1 98,931 
1192,534 

1 

269,059 

51.575 

141,089 

208,035 

47.889 

1 15,266 

5.052 

1.703 

21,378 

55,972 

1,983 

4,445 

33,180 

10.437 

5.664 

300,010 

36,919 

45,781 

Total 

1893,714 

1 

461,723 

371,190 

28,133 

62,400 

49,281 

382,710 
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forest growth has been burned Such areas vary greatly in their present 
condition In general these lands can be classified into hve groups, 
generally indicative of their condition of forest growth and the nature 
of that growth Table 12 shows this grouping by subregions 

Forest Growth and Depletion 

An understanding of the dynamic nature of a forest, its quality of 
constant change, makes it apparent that two opposing foices are con- 
stant!) at work within it — growth and dejiletion Growth is alwa)s 
taking place within the Imng forest, although its rate varies greatly 
with the age of the forest, its density, the species of trees, and the site 
C|ualit), or j)roclucti\e capacity of the soil and climate Also, depletion, 
or loss, IS constantly occurring The foices of depletion arc of tuo types. 
One consists of normal, reasonably unilorm losses due to decay, death 
of old trees, incidental insect killing, and occasional wind thiow The 
second type is more serious, comprising losses clue to large, catastrophic 
flies, cjndenucs of fungous diseases or insect infestations, and cutting 
depletion 

In a matuie forest growing under natural conditions tlie forces of 
giowth and normal depletion will, o\er large aieas, neutrali/e each 
other. Within such a forest there occuis a reasonabl) uniform \olume 
of wood material, this uniformity being maintained b> the steady re- 
jdacement through growth of the volume lost by 1101 mal dejiletion 
Occasional catastiophic fires and epidemics undoubu'dl) occurred 
under natural conditions, and they doubtless disturbed teinpoianl) the 
relation between growth and depletion in the localities conccined But 
the) were soon followed by the appearance of )oung forests which, 
b) the \igor of their growth, re-established the 1101 mal balance 
The achance of settlement b) the white man soon lesiilted in a dis- 
turbance of this balance between giowth and dej>letion Cutting of the 
forest for industrial use, land dealing, and a maikecl me lease in the 
number of forest fires greatly augmented the rate of depletion wuthout 
any coriespondmg increase in giwvth As a lesult, the forests of the 
Pacific Northwest are now" being depleted much more lapidh than they 
are growdng. The current rate of depletion fiom all causes is estimated 
to be about 15 billion board feet annuall) 

The recognition of four gradations of forest cIe\cdopnient will sim- 
plil) an understanding of the exjiression of ioiesl growth These are 

I The newly deforested aiea Land fiom which the foiest has been re- 
ino\eci b) logging 01 fire, *ind upon which loiest tree seedlings in.i) ]ust be 
appealing Fiom the standpoint of forest piodiution and growih the futiiie 
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of such an area is entirely problematical In any e\ent it contains no \olume 
of forest growth measurable in terms of usable products 

2 . The established but very young forest Such an area may bear young 
trees in sufficient number to form a \aluable forest In actual fact it is 
probably growing at a rapid rate, but the tiees aie still too small to be 
measured m terms of usable lumber or pulp wood 

3 The older or advanced second-growth forest In this case the trees ha^ e 
attained sufficient size to contain measurable amounts of usable material, 
and the rate of increase, through growth, of that usable material can be 
measured 

4 The old-growth, mature forest Here the rate of growth has slackened, 
through maturity, until it is no greater than the rate of depletion The forest 
has reached a static condition, so far as net growth (growth minus depletion) 
is concerned. 

Figures on the amount of current forest growth m any region or 
locality are based upon the third of these classifications, the advanced 
second-growth forest. The first tw^o arc making no growth measurable 
as a usable product and the last is static as to net growth. Therefore, 
the amount of growth for the region as a whole will be determined by 
the )ate oi growth in the older second-growdh forests, and by the extent 
of these second-growth forests in the legion 

A large area of old-growth virgin forest is, because of its static condi- 
tion, making no net growth As cutting occurs, however, and if proper 
precautions are taken to insure reproduction, this condition is changed 
A new forest appears and grows. As it advances m age it reaches the 
stage of measurable advanced second growth. If allowed to develop 
undamaged it will finally reach again the static condition which existed 
prior to cutting. But until such time as the growth is so slackened 
that It only equals depletion, the forest capital is paying interest in the 
form of giowth. Unless other factors of a financial nature intervene, 
the most profitable time at which to har\est such a forest will be shortly 
befoie the static condition is reached when average growth rates are at 
their apex. 

This discussion has concerned itself only with volume growth. 
Quality growth must also be considered. The highest-quality lumber, 
and theieforc the most \aluablc, is dcri\cd from the older trees, those 
w Inch long ago lost their lowci limbs and have grown **clear** lumber, 
fi ce from knots Hence it may be financially desirable to postpone cut- 
ting past the period of rapid growth, the relative slowness of later 
growth being compensated by its added \alue. Despite the fact that 
thc^ aic now making piactically no net growth, the old-growth, virgin 
forests of the Pacific Northwest contain a high quality of lumber wlhch 
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will probably never be obtainable in the lorests ol the iiiture, because 
the future tores ts will never attain the same age The rapid cutting of 
the present old-growth forests will therefore remove a type of resouice 
which will not be available again 

Table 12 shows the condition of the principal commercial forest 
types of the Pacific Northwest m relation to their condition of growth, 
in this tabulation, class 3, merchantable softwood second growth, con- 
tains those areas upon which occur stands of trees large enough to be 
measured in board-foot volume. This method of measurement is used 
because the principal species in most of the types are used for lumber 
rather than for pulp Had the acreage for class 3 been based upon trees 
large enough for pulp use, areas bearing smaller trees would have been 
included, the figures in class 3 would have been larger and those m 
class 2, young softwood second growth, correspondingly smaller. 

Current Growth and Potential Growth 

The preceding discussion of growth is limited to that termed by 
foresters as current growth It is generally expressed as current annual 
growth — the volume of growth actually occurring within a forest area 
in the current year on trees of merchantable size It is limited to the 
growth within the area designated in Table 12 as class 3 and amounts 
to — 5 2 billion board feet in this region. Another basis for growth 
calculation is frequently used to express more completely the potential 
power of a forest region to grow lumber or other usable products. This 
is known as potential annual growth It is the calculated expression of 
the ability of the area as a whole to produce timber were it all placed 
under reasonably intensive forest management. 

In this region, potential annual growth amounts to about three times 
the current growth. The establishment of such management over a 
large forest area would profoundly affect the proportion of the area 
to be found in each of the four classes shown in Table 12. Class 4, old 
growth, would practically disappear Under forest management all 
mature commercial forests would be cut at or before the point of 
equal growth and depletion Class 1, little or no reproduction, would 
be limited to lands so recently logged that new forest growth had had 
no opportunity to appear With adequate protection from fire and 
provisions for reseeding, it would no longer contain areas removed 
from forest production for long and indefinite periods. Except for the 
newly logged areas in class 1, the forest area, with certain fluctuations 
due to relatively short-time variations in economic conditions, would 
consist of approximately equal areas of classes 2 and 3 All these classes 
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oI conditions of iorest land arc found in the Pacific Northwest In fact, 
class 4 exists here to a greater extent than in an) other jiart of the 
United States. Theoretical considerations might dictate the removal of 
these static, old-growth forests as rapidly as possible, in order to put 
all our forests into a growing condition But two economic considera- 
tions are of greater weight. First, the rapid liquidation of these old- 
growth forests would be followed by a serious diminution in the lumber 
industry because of the relative scarcity of the older ages of class 3, 
now ready to cut Second, the old-growth forests contain high-valued 
lumber which will not exist in the younger forests of the future It 
would be the part of economic wisdom to spread the use of this high- 
grade material over a long rather than a short time. 

LOGGING AND MANUFACTURE OF FOREST PRODUCTS 
The Region As a Whole 

The forest, composed of growing, mature, and decadent trees, pre- 
supposes use if man is to obtain the wealth produced by nature Man 
can aid natural processes through removal of mature and overmature 
trees which no longer produce wood fiber at the maximum rate, re- 
leasing the soil and space occupied by nonproducing trees to young 
vigorous ones which are producing at a high rate Thus through wise 
use of forest products man not only perpetuates but also enhances his 
natural heritage. 

One of the first manufactured products of the Pacific Northwest was 
lumber, produced in a sawmill established at Fort Vancouver, in 182^7, 
by Dr. John McLoughiin, factor of the Hudson’s Bay Company. This 
mill, capable of pioducing 3,000 board feet a day and manned by 
Hawaiians, was the forerunner of the modern, massive mills, some of 
which produce over a million feet of lumber a day (Table 17). Man 
continues to use the forests as a source of wealth, sometimes wisely, 
sometimes unwisely, but with a growing consciousness that wise use 
pays dividends not only to himself but also to society in the form of 
human values, such as permanent employment, permanent revenues, 
and permanent communities. 

The foiests of the Pacific Northwest currently provide products 
valued at more than $500,000,000, direct employment for about 120,000 
peo])le, and indirect emplo)ment through service industries which is 
impossible to estimate Many communities owe their continued exist- 
ence to the extraction and manufacture of forest products, and would 
virtually cease to exist if the forest industries stopped operations. 
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TABLE 17 

Number and Aggregate Installed Capacity per 8-Hour Shift of Active and 


Idle Sawmills in the Pacific Northwest, by Size Class, During 1937 


Capacity Class 
per 8-Hour Shift 

Number 

Aggregate Capacity 

Idle 

Active 

Total 

Idle 

Active 

Total 

I 000 bd ft 




1,000 

1,000 

1,000 





bd ft 

bd ft 

bd ft 

i~ 20 

153 

i ,056 

i ,209 

C033 

8,117 

9-150 

21- 50 

15 

238 

253 

510 

7.856 

8,366 

51-100 

6 

83 

89 

465 

6,688 

7-153 

101-200 

i 

83 

84 

200 

12,970 

13-170 

201-500 


47 

47 


13-919 

13-919 

Total 

175 

I .507 

I ,682 

2 ,208 

49-550 

51.758 


West Coast Forests 

The West Coast Subregion, highly accessible to tidewater, was the 
first to be exploited The massive trees challenged the equipment then 
available, but new types of equipment and of logging and manufac- 
turing practices were developed to meet this challenge Early logging 
was confined to the vicinity of streams or tidewater, where trees could 
be felled directly into the water or could be rolled and manhandled 
into the water with primitive equipment Then ox teams were intro- 
duced to haul logs along improvised roads, thus extending the sphere 
of operations. Naturally, the logger of those days cut the forest selec- 
tively He could not afford to take trees inferior because of size or 
quality, he chose only the best. Eventually the logger harnessed steam 
through the machine known as the “donkey,” a combination of power- 
operated drums and cables, which in its highest development could 
bring in logs of any size for long distances regardless of rough terrain 
The introduction of power in the woods and rail transportation to the 
mill coincided with the development of high-speed sawmill machinery 
and opened the way for mass production But these de\elopments took 
a heavy toll of the forest. Small logs and small trees could not be eco- 
nomically handled wtih such equipment, the press of production 
would not permit sa\ing them; the enormous areas logged in a season 
and the debris left on the ground constituted such a fire hazard that 
public opinion decreed that such areas must be burned under control 
at the end of the season to reduce the hazard. Few, if any, standing 
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trees survived this treatment to reseed the area, but through seed blown 
in from adjacent uncut forests (if not too far remoted) in many cases 
a new forest could and did start — often to be destiO)ed by recurrent 
fires. The futility of this was apparent to all, but little or nothing was 
done until lighter and more mobile equipment in the form of cater- 
pillar tractors and motor trucks was introduced in recent years This 
equipment again permits selection of the desired trees without destruc- 
tion of those left, thus completing a cycle from selection through clear 
cutting to selection. Clear cutting will probably always be necessary 
in stands of certain composition Selective logging is not adapted to all 
types of forest and still presents operating problems in places to which 
it is adapted. 

With the opening of the forest area by roads and railroads the color- 
ful logging camp of song and story became a thing of the past. The 
large camps tend to be more permanent, the loggers live there with 
their families and ride to work either on the logging trains or in their 
own automobiles. Fewer of the large camps now exist, there being a 
tendency, especiall)' since the advent of recent social legislation, for 
timber owners to contract the logging and for the contractor to sub- 
contract different steps in the logging process. The smaller logging 
companies usually employ local labor, or the laborers and their fami- 
lies follow the progress of timber cutting and establish new homes 
within commuting distance. In other words, the beginnings of a 
stabilized labor supply, dependent partially upon woods operations 
and partially upon what can be grown on a small homestead, are evi- 
dent — just the setup which should be one of the major benefits de- 
riving from sustained yield management 

The problems arising from the size and volume of timber to be 
handled and abetted by an abundance of waterways facilitating storage 
and transportation created in the West Coast Subregion certain condi- 
tions peculiar to itself Among these are the independent logger and 
open log markets. The independent logger is one who has no interest 
in a sawmill; his onl) interest is getting the logs from the stump to the 
market He may own the land and stumpage, he may purchase stump- 
age only, or he may contract to log the stumpage owned by someone 
else. Under such a condition, the establishment of an open log market 
was inevitable. Such markets are found on Puget Sound, Willapa Har- 
bor, Gra)s Harbor, and the Columbia River. To them the logger 
brings his logs, from them the mill operator purchases all or a part of 
his log requirements. Many sawmill operators, of course, own timber- 
lands, many do their own logging, and some produce a sufficient 
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volume to meet their own requirements and a surplus to be sold on 
the market. Probably one-third of the log production of the West Coast 
Subregion is handled in the four markets combined. 

Another peculiarity of the subregion is the volume exported as logs 
The bulk of the volume has been destined for the Orient, especially for 
Japan, but an appreciable volume of high-grade logs has gone to 
Europe. The trend became noticeable not more than 15 )ears ago and 
was given impetus during the depression years following 1931. Many of 
the Pacific countries, notably Japan, changed from the purchase of Jap 
squares, large timbers cut from the center of the logs, to the purchase 
of the entire log. This trend resulted from two factors — the desire to 
ha\e a larger supply of clear lumber obtained from the outside of the 
log and the desire to utilize their own lower paid labor Prior to the 
outbreak of hostilities in China, Japan was buying logs, principally 
hemlock, Douglas lir, and Port Orford white cedar at the rate of 170 
million feet annually. At the same time, prior to the present war, 
some 2 million feet were being shipped to European ports each year. 

Importance of Douglas Fir. Douglas fir because of its properties has 
always been the species sought in the Douglas fir type, and it forms the 
major part of the lumber produced in the West Coast Subregion. The 
footage of this species increased from 1 ^ billion board feet at the turn 
of the century to nearly 81/2 billion board feet in 1926, in 1937 the 
production was 6i/^ billion board feet. This lumber goes into every 
imaginable product and is shipped as clear-finished lumber, boards and 
timbers of all sizes for construction, large timbers for remanufacture. 
An appreciable part of the output is shipped by water. This has led to 
the shipment of much of the output green from the saw, because cargo 
shipment freight is paid upon the basis of stowage space rather than 
upon weight. There is a decided trend, however, in West Coast mills to 
season, usually artificially, an increasing proportion of their produc- 
tion, and some mills are now kiln-dr) ing everything except the larger 
pieces, such as timbers. Recent experiments have indicated the feasi- 
bility of seasoning these items chemically — by the use of solutions of 
salt, urea, and other compounds There has also been progress along 
the line of better and more complete manufacture at the mill and in 
finishing and packaging as an aid in merchandising. This trend is 
evident in such advances as the plugging of knot holes with wood 
plastic, the selling of lumber, double-end trimmed to exact lengths, 
packed with a protective covering o\er the ends of high-grade lumber. 
The West Coast industry probably more than any other could profit- 
ably introduce a greater refinement in manufacture, thus providing 
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Fig. 85. Upper left: juniper. Upper riglil: subalpine type. 
Lower left: ponderosa pine. Lower right: logs being dumped into 
log flume. 
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more local labor and payrolls, and saving ihe consumer freight now 
paid on unusable material. 

The economic utilization of waste in both woods and mill is still a 
big problem in all iorest regions but especially so in the West Coast 
Subregion. Many trees and many rough logs do not yield a return com- 
mensurate with the cost of logging and milling and are now left in the 
woods Even now trees are cut and logs are brought in which are sub- 
marginal, 1 c , are handled only at a loss Low-grade lumber is a drug 
on a market so far removed from the largest consuming centers Un- 
avoidable waste, dc\ eloped during manufacture, is destroyed in open 
burners except within and m the Mcmity of large communities Most 
of this waste is known to be convertible into usable products, but 
either the cost of accumulating and handling the raw material is exces- 
sive with present equipment or the products enter the market in com- 
petition with the better grades of lumber, thus depressing the price on 
them, or, in the case of chemical by-products, cannot enter the market 
in competition with materials from other sources of raw material For 
example, acetic acid and rnetli}! alcohol derived from the distillation 
of hardwood waste cannot compete with the synthetic products; gram 
alcohol made from wood cannot compete with that made from molasses. 

Not only is Douglas fir the primary species of the lumber industry 
(Table i8), it is also the backbone of the plywood industry which now 
has 29 mills employing 8,500 workers and producing products valued 
at $50,000,000 This industry, which peels logs into thin sheets and 
glues these together into panels of varying thickness and of greater 
strength than lumber of the same size, has until recently demanded the 
best quality of logs produced by the Douglas fir forests The supply of 
“peeler” logs has become scarcer, especially with the progress of logging 
to higher elevations where the timber is smaller As a consequence, 
the plywood industry has been forced to use logs of lower grade, resaw- 
ing the clear veneer produced for panel faces, patching minor defects 
in face veneer, and using knotty veneer for cores or inner layers, when 
It does not show and where it does not affect the utility of the product. 
At the same time the industry has been seeking other sources of supply, 
especially in species such as sugar pine and ponderosa pine Investiga- 
tions are now under way to determine the suitability of western hem- 
lock and the balsam firs, and the economic factors to be taken under 
consideration if these species were to be used. The log supply for this 
industry is purchased on the open log market, none of the companies 
owning timberland except as the) do so through their affiliation with 
a lumber company which does. Plywood competes with lumber to some 
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* Data on sawlogs are based on Bureau of Census information for 1937 Data on other products were estimated from data collected for the year 1930 
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extent, being suited to the same uses. But at the same time it widens 
the field ol wood use by filling uses formerly monopolized by other 
materials. 

Hemlock and Spruce. Western hemlock is the species of secondary 
importance in the Douglas fir type It is harvested with Douglas fir but 
is usually segregated on the log market. Prior to 1931 this species was 
increasing in importance in the lumber industry, largely because of an 
intensive campaign on the part of producers. But during the few suc- 
ceeding years hemlock nearly disappeared from the market, and to 
date has not regained its competitive position During the interim the 
best of the material has been diverted to the pulp industry, which is 
now operating largely on this species. Approximately three-quarters of 
the wood used in this industry is western hemlock, Sitka spruce is one- 
tenth, Douglas fir one-tenth, and other species make up the remainder. 
Wood in log form makes up 70 per cent of the total, forest cordwood 
forms 20 per cent, and mill waste forms 10 per cent At present there 
are twenty-eight acti\e mills in the Northwest (Table 19), annually con- 
verting approximately 2 million cords of wood into 11^4 million tons 
of pulp. This product vanes all the way from groundwood to the most 
refined type of pulp used in rayon manufacture The paper products 
include coarse wrapping, fiberboard, bag paper, newsprint, writing 
paper, toweling, fruit wraps, and the finest of tissue papers. This indus- 
try started in 1866 with the establishment of a rag and straw mill at 
Salem, Oregon, and has grown rapidly during the past twenty years, 
coincident with the use of hemlock wood as a major raw material 


TABLE 19 

Number and Aggregate Capacit\, in Tons per 24 Hours, of Pulp and Paper 

Mills, 1939 


State 

i 

Pulp Mills 

Paper 

Mills 

Sulphate 

Sulphite 

Soda 

Mechanical 

Total 

Num- 

her 

ity 

Num- 

her 

ity 

Num- 

her P^"- 
ity 

Num- 
her P^"’ 
ity 

Num- 
her P^^' 

1 Ity 

Num- 

ber 

itv 

Oregon 

Washington 

I 1 30 

3 785 

6 540 

14 3 > 038 | 

I 60 

3 685 

8 710 

S'* 1=375 
20* 4,593 

5 930 

15 2,147 

Total t 

4 935 

20 3,578 

t 

I 60 

II L 395 ' 

28* 5,968 

20 3,077 


* Some plants use more than one process 
t No pulp or paper plants in Idaho, Montana, or Wyoming, 
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The pulp industry can and does to a limited extent draw upon the 
balsam firs. These species produce a pulp similar to that obtainable 
from western hemlock but must be processed under different condi- 
tions, hence are not mixed with hemlock in the highest grades of pulp. 
Some of the balsam firs, especially noble fir, are manufactured into 
lumber because of the high proportions of clear lumber yielded. Other 
species are used in the manufacture of lumber for house building, but 
are not looked upon favorably by many lumbermen because of the 
tendency to warp during seasoning and because trees o\ er two feet in 
diameter are likely to be defective. 

Sitka spruce is used by the pulp industry, though in limited amounts 
The large trees yield clear lumber suitable for specialty products, such 
as airplanes, in which it is used in place of metal for struts, wingbeams, 
etc., because it combines strength with light weight, and in piano 
sounding boards, where its resonance is valuable, and in insulation for 
mechanical refrigerators, where its light weight is desirable The major 
part of the clear lumber produced goes into these and similar products; 
the remainder is absorbed by the box industry Within recent years the 
production of veneer sliced from clear timbers for the construction of 
cheese boxes has grown to be a sizable industry providing additional 
labor outlets and closer utilization. 

Cedar. Western red cedar, a species occurring in several of the Pacific 
Northwest forest t}pes, is another specialty wood. It is often logged 
selectively, being cut prior to the other species in the stand because of 
its tendency to break and shatter. In small sizes the trees are converted 
into poles and piling, large trees go to lumber mills, if free from knots, 
and to shingle mills if knotty. The production of lumber from western 
red cedar a\crages approximately loo million board feet annually, 
and the output is used mainly for house siding, in boat construction, 
and for caskets and coffins Whereas in the neighborhood of 95 million 
board feet of logs are consumed by the lumber industry, the shingle 
industry requires 490 million board feet annually to supply its 289 
mills in Oregon and ^Vashington. Some of these mills are large and are 
operated in conjunction with sawmills These buy their raw materials 
in the form of logs, usually on the open log market But there are 
numerous small shingle mills operated by a few men and frequently 
only part time. They purchase their raw material in the form of bolts 
or short logs from ranchers or small loggers and provide an outlet for 
timber from small ownerships, from cut-over land, and from burned 
areas 

Associated with the Douglas fir in the southwestern corner of Oregon 
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Fig. 86. Upper left: mature western white pine. Upper right: lodgepole pine. Lower. 
a central Oregon lumber mill. 
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is an extremely valuable tree, the Poit Oiloicl white cedar This species 
is logged independently ol the associated species, and is used in indus- 
tries centering around Coos Bay and producing batter) separatoi plates 
and Venetian blind slats, or is exported to the Orient in log lorni. For 
both these products Port Orlord white cedar has become the standard 
against which other species are compared Batter) separator stock is 
obtained by slicing selected blocks, Venetian blind stock is obtained 
by sawing timber. 

Hardivoods, Growing within the West Coast Subregion are several 
hardwood species, no one of wdiich approaches the softwood species in 
importance, but each of which contributes its bit to the welfare of the 
region. Most important is red alder, the principal wood used in the 
furniture industry of Oregon and Washington, which employs 4,000 
and has an annual output valued at $13,400,000. Black cottonwood is 
used for pulpwood, core stock in the furniture industry, and excelsior. 
Oregon white oak, maple, alder, and Oregon ash are used for fuel- 
wood, maple is used for furniture Oak is also used for handle stock 
and insulator pins Oregon myrtle is used for novelties and myrtle and 
maple burls were exported for manufacture of fancy veneers prior to 
the European W^ar. 

Intermountain and Northern Rocky Mountain Forests 

The Intermountain Subregion, a high plateau with mountainous 
outcrops, is contrasted to the West Coast Subregion by a more and 
climate and by the preponderance of pine instead of Douglas fir. 

Much of the terrain on which ponderosa pine is of greatest com- 
mercial size is relatively level and unbroken — a veritable paradise for 
the logger in compariso with conditions encountered m the Douglas 
fir belt. In early logging days horses were the “motive power” most used. 
Logs were either skidded to the landings by horses, or were bunched 
by horses and the loads were taken to the landings by horse-drawn 
“high wheels” or carts The powerful steam skidders of the Douglas fir 
region were occasionally used, but never became an important 
or characteristic part of pine-logging equipment. The trees and logs in 
pine do not attain the large diameters of Douglas fir, and the industry 
has tended to produce short logs (seldom over 32 feet, and of late years 
often 16 feet in length). This, coupled with the lighter volumes per 
acre, has made massive equipment less economical. Because light equip- 
ment has been used the damage to residual stands has been much less, 
though there are man) evidences of destructive clear cutting followed 
by fires, areas whereon a new forest can be established only by planting. 
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From the horse-drawn equipment it was but a short step, requiring 
little imagination, to the substitution ol caterpillar tractors as a motive 
lorcc, first, the light agricultural tractors replacing horses on the farms, 
later, the hea\ier, sturdier, more powerful tractors dc\ eloped especially 
for and with the help of the logging industry. These are now used 
almost cxclusuely in skidding logs to landings, in road construction 
with the aid of a bulldozer blade, and are even replacing trucks in 
hauling logs short distances to the mill pond. 

Railroads are still used on the larger operations, especially those 
which have been in operation many years and whose timber supplies 
are now at long distances from the mill. But on such operations the 
tendency is toward the installation of less spur trackage and an in- 
creased skidding distance because of the efficiency of tractors. All the 
smaller mills and most of the recently installed large mills are depend- 
ent entirely upon logs hauled by automobile trucks. 

Since the early days of the industry when clear cutting was practiced, 
the industry has tended to cut to a “zero margin,'’ i.e., taking every tree 
which they considered would pay its way. The margin was usually 
based upon a minimum tree diameter which has varied from 12 to 20 
inches, averaging around 16 inches, depending upon the operator’s 
idea of what he could profitably manufacture under the current costs 
and lumber selling prices. Within the past five }ears there has been a 
tendency to appraise tree values more accurately, to cut only those with 
high present values and low earning power, and to leave trees whose 
growth rates indicate that they will earn a fair rate of interest. In this 
analysis the industry has been aided by economic studies conducted by 
the U. S. Forest Service. The result has been the gradual introduction 
of a so-called maturity system of selection which where rigidly applied 
results in the removal of 40 to 60 per cent of the volume and better 
than 80 per cent of the present values in a stand. This system is being 
applied by some lumbermen, especially where private timber is being 
operated in conjunction with national forest timber. 

Uses of Ponderosa Pine. Lumber manufacture m the ponderosa pine 
region has developed from small mills designed to produce local 
construction and box lumber, to larger mills catering to the demand 
for boxes created by the California fruit industry, and to large well- 
equipped mills producing carefully manufactured lumber to be shipped 
throughout the country The early mills cut largely box lumber, the 
whole output was air-dried, there was a minimum of segregation into 
grades and but little remanufacture, and the trade territory was limited 
in extent Small mills are still operating in this manner. At the other 
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extreme is the large, well-equipped mill, cutting for the highest return, 
kiln-drying its entire output, obtaining the best grade reco\cr), and 
shipping throughout the United States. 

Associated with some ol the mills are remanufacturing plants en- 
gaged in the production of box shook, sash and door cuttings, and 
numerous other products. In this way more local labor is emplo)ed 
and more intensive utilization is assured Dependent upon ponderosa 
pine mills are two especially large industries, the box industry and 
the sash and door industry. The former provides an outlet for the 
lower grades of lumber, the latter an outlet for the so-called cutting 
grades The clear grades are used in some remanufactured products 
and in moldings and are sold for finish lumber in construction. 

Within the past few years the production of plywood and veneer 
from ponderosa pine and the associated sugar pine has become estab- 
lished This provides a limited, though apparently increasing, outlet 
for the large clear logs. Veneer and plywood plants as far away as Van- 
couver and Aberdeen, Washington, are competing with inland plants 
for the supply of pine “peelers ’’ 

In its logging and manufacturing the Northern Rocky Mountain 
Subregion resembles most closely the Intermountain Subregion. The 
terrain is rougher and the main species is western white pine, though 
ponderosa pine appears as a prominent species Logging has followed 
the same trends noted for the Intermountain Subregion — horse logging 
followed by tractor logging on favorable terrain — whereas at higher 
elevations logs were and to a decreasing extent still are transported 
down hill by chutes. In several of the larger streams log drives are 
common, resembling the transportation method made famous by the 
Maine and Lake States white pine loggers 

White Pine and Other Species Western white pine, the leading 
species in this subregion, resembles closely the eastern white pine in 
properties and uses The latter species has been widely used since colo- 
nial days It foimed the basis of the ship-building industry of New 
England and was the foundation of the lumber industry from Maine 
to Minnesota Laigely a tree of the past, its markets are now being 
filled to a great extent by its western cousin. 

\\T‘stern white pine, a highly valuable wood, is used for high-grade 
finish lumber, sash and doors, patterns, all kinds of millwork, matches, 
box shook, crating, and many specialty uses Its principal associates! 
western larch, Douglas fir, ponderosa pine, and white fir, are used for 
common building lumber. Larch is also used for ties, siding, and posts. 
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Ponderosa pine as in the Intermountain Subregion has a variety of 
other uses. 

Cedar poles, an important product of this subregion, are shipped to 
many parts of the country. 

Local copper and coal mines form an important market for lower- 
grade material in the form of round timbers and sawed timber and 
lumber lor converter poles, props, stulls, and other items 

To gain a true picture ol the importance of wood products in the 
economic life of the region, the part played by the small sawmill and 
by wood and pole or post cutting operations must be realized Farms, 
stock ranches, and small communities need and use large amounts of 
wood for lumber, poles, posts, and fuel. A considerable portion of the 
rural population of the region uses wood exclusively for fuel. In many 
cases these products are obtained cheaply from local stocks supplied 
by small local lumbering operations Frequently the farmer supplies 
his own fuel, posts, and poles with no direct cash outlay. This is espe- 
cially important where small farms are operated on a close cash margin. 
Further, the small woods operations often provide supplemental em- 
ployment and cash income lor farmers in or near the forests. The nu- 
merous little mills and timber or fuel cutting operations, scattered 
inconspicuously through or around the fringe of the forests, thus con- 
stitute an industry that helps to maintain higher standards ol living for 
many families and communities, even as the large lumbering opera- 
tions do in their more obvious way 

THE FUTURE OF THE PACIFIC NORTHWEST FORESTS 

The future value of the forests of the Pacific Northwest will be 
determined by the breadth of vision and technical skill with which 
they are managed Wise management can make them permanently pro- 
ductive, lack of it can make the forest lands, most of which are un- 
suited for any other use than forest production, social and economic 
liabilities rather than assets. 

Sustained Yield, Regional and Local 

In very general terms, sustained yield can be defined as a condition 
under which forest depletion from all causes does not exceed a reason- 
ably satisfactory rate of forest growth It is analogous to the prudent 
use of invested capital, whereby only the interest is withdrawn for cur- 
rent income and the capital is maintained intact to earn more interest. 
The forest itself is the capital and the growth is the interest The true 
purpose of sustained yield is deeper than the important one of supply- 
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ing permanently the lumber and other forms of wood needed bv the 
nation. It must also serve as the economic basis for permanent pros- 
perity of the many people who derue their lumg from w’oods work, 
and of the large and small communities within which they li\e 

Were the continuity of wood supply the only objcctue of sustained 
yield, it might be possible to duide the commercial forests of the 
Pacific Northwest into an arbitrary number of very large operating 
areas, such as four, confine lumbering operations to one of these four 
areas for twenty-five years and then move all those operations to the 
next one, thus progressing from one to the other If proper forestry 
measures were applied, a new forest would have grown on the first area 
when lumbering operations on the fourth one had been completed, 
and the lumbering operations could thus return to the first operating 
area to begin the second round. Such a procedure might insure the 
future wood supply because, for the region as a whole, wood ■would be 
growing as rapidly as it was cut. But this method would fail utterly 
to meet the broad, social objectives of sustained yield. Each of these 
large operating areas would experience, over the centuries, cycles of 
100 years, in each of which there would be 25 years of humming 
activity and prosperity while cutting was under way and 75 years of 
economic stagnation while the new forest was growing. 

To attain its social objective the principle of sustained yield must 
be applied locally. Each forest area upon which one or se\eral com- 
munities are dependent must set up a balance of satisfactory forest 
growth and depletion in order that those communities may be assured 
permanently of the raw material in the form of wood to support their 
local dependent industries. Even a regional balance between gro-uuh 
and depletion can be attained at a heavy cost to local communities 
The presence of great areas of old-growth timber or nearly mature 
growing forests in the Blue Mountains or in southwestern Oregon could 
not maintain a community on the Puget Sound dependent upon one or 
more sawmills, if all the near-by timber had been cut. 

Forest Protection 

A complete plan of forest management in the Pacific Northwest will 
include as of primary importance better forest protection. Forests 
always face three great enemies—fire, insects, and disease. At the 
present time considerable areas of forest land are being burned over 
each year. These fires cause an immediate economic loss when mer- 
chantable timber, logs ready for market, logging equipment, and in 
many cases other ^aluable property are destroyed There is also the 
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annual destruction of large acreages of immature timber or seedling 
forest growth, much of it too young to have immediate conversion 
value but constituting the future timber supply 

More than half of these fires are man caused and are therefore pre- 
ventable. Smokers, campers, picnickers, land clearers, hunters, and 
fishermen are responsible for many. Others are started in the course 
of logging operations, and although smaller in number they frequently 
lesult in relatively large losses because of their incidence near mature 
timber. 

Many insects are parasitic on the forest tree species which occur in 
the Pacific Northwest. The infestation of a certain number of these 
parasitic insects is sufficiently extensive and destructive to constitute 
a serious threat to continued forest production in some parts of the 
Region. The outstanding offenders are a group of insects known as the 
bark beetles. For the past two decades the infestation of the western pine 
beetle in the ponderosa pine forests of the Region has been particularly 
serious. The losses from the attacks of this insect ha\e in many years 
exceeded the volume of timber harvested Other species of bark beetles 
attack Douglas fir in the West Coast Subregion and the western white 
pine and lodgepole pine. Control of these insects is affected by felling 
the infested trees while the insects are under the bark in the larval 
stage and removing and destroying the bark prior to the natural 
emergence of the insect Numerous other species of insects attack forest 
trees in this region, but losses have not been so serious as those from 
the bark beetles. 

Fungous diseases of various types take a constant and heavy toll in 
the forest The wood-rotting fungi are constantly at work, particularly 
in the older, more valuable forests It is largely through the action of 
the wood-rotting fungi that natural depletion in the virgin forests of 
the Region offsets growth No direct method of control is known to be 
feasible Future forestry operations, how^ever, involving the cutting of 
younger trees than now occur in our virgin forests, will doubtless de- 
crease the losses from such fungi. 

Serious forest tree diseases of an epidemic nature ai'e known to exist 
in various parts of the world. Thus far only one of these is known to 
occur in the Pacific Northwest White pine blister rust, a native of the 
European Continent, was introduced in the Pacific Nortlwest in 1910 
and since then has spread over almost all the range of western white 
pine within the region Because of the relatively slow rate of progress 
of the disease in mature trees, relatively little loss of merchantable 
timber has thus far been experienced Heavy losses are to be expected 
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in reserve stands of merchantable timber in the future unless the dis- 
ease is controlled. Losses are now occurring at an alarming rate in \ery 
young stands oi western white pine. Control of the disease is by removal 
of its alternate host, or nurse plant, wild cm rants and gooseberries, 
from those parts of the forest where the white piue should be protected 
An extensive program for the control of the disease on a co-operative 
basis between the federal government, the states, and private interests 
IS now under way. 

Methods of Cutting 

The preceding discussion of forest growth and depiction indicates 
that no net growth will occur in most old Mrgm forests because the 
rate of natural depletion equals the rate of gross growth. If the forests 
of the Pacific Northwest are to be used permanently for timber pro- 
duction, they must continue to grow so that new wood material will be 
formed to replace that which is removed. One of the difficult and per- 
plexing problems of forest management in the Pacific Northwest is to 
convert the old virgin forests, static as to growth, into growing forests 
This can be done, of course, through removal by logging of the old 
forest stand, if this removal is followed within a reasonable period by 
the appearance of a young and thrifty forest Removal of the entire 
forest stand, known as clear cutting, has been practiced over large areas 
in the past. Subsequent fires and dearth of an adequate seed supply 
have transformed many of these previously clear cut areas into brush 
fields rather than young forests Recently developed methods of cutting, 
largely made possible by the development of new types of machinery, 
in\olve the removal of only portions of the forest cover This process 
is known under the general heading of selective cutting Its effect upon 
the rate of growth and general health of the remaining forest stand and 
upon the species composition of the future forest is as yet not fully 
understood Such questions will be answered only by forest research 
and much added experience in the application of these methods It 
now seems probable, however, that they will be highly successful in 
certain types of forests and less so in others They are particularly 
suited to forests known to the forester as uneven aged, that is, where 
trees of all ages are intermingled. In such forests the removal of the 
oldest trees releases added plant food and sunlight to the remaining 
trees, and \ery frequentlv results in a most satisfactory increase in the 
rate of growth. 

The problems confronting the forester in his efforts to convert the 
old-growth forests of the Pacific Northwest into growing forests are 
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highly technical and complex, both m the fields of biotics and eco- 
nomics. Their solution, howe\er, is of paramount importance to the 
continuance of the forest industries of the region 

Need for Better Utilization 

Existing economic conditions make it impossible to log all species 
of forest trees and all classes of forest material at a profit. This situation 
results in the waste of large amounts of materials which must be left in 
the woods It furthermore sets up a dangerous condition on the cut- 
over lands because the material left behind becomes highly inflam- 
mable and increases the danger of forest fires More complete use of 
forest materials from the forests of the Pacific Northwest will doubt- 
less occur in the future through betterment of economic conditions, 
combined with technical research which will find new uses for these 
materials As such better utilization occurs, it will aid materially in 
the solution of many of the technical problems now faced by the 
forester. 

Forest Land Ownership and Taxation 

The preceding discussion of land ownership in the forests of the 
Pacific Northwest indicates the obstacles presented to sound forest man- 
agement by a land ownership s)stem which does not normally provide 
for unified, or at least highly co-operative, ownerships within a single 
management unit. Many practices which would directly benefit the 
long-continued use of production of these forests can be put into effect 
only o\er an operating unit as a whole Failure of pait of the owners 
within such an operating unit to take action wall nullify the efforts of 
others who might be desirous of putting such practices in effect It is, 
therefore, probable that many improvements in forest practices can be 
instituted only when the intricate patterns of forest land ownership 
are resolved into simpler ones. Furthermore, there is the question of 
division of forest land ownership betw^een private agencies or indi- 
viduals on the one hand and the public agencies, federal, state, county, 
and municipal, on the other hand, because good forest development 
will be furthered by a determination of the most effective degree of 
ownership by these various agencies and the acquisition of forest lands 
by these various agencies in accordance with a recognized formula and 
pattern. There is, also, need of federal, and m many cases state, legisla- 
tion to permit the establishment of sustained yield units upon a long- 
time co-operative basis between public and private agencies. Such 
legislation, wath long-time contracts drawm up as a result, will enable 
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private capital to make necessary investments to harvest publicly owned 
timber together with its own, in accordance with the general principle 
of sustained yield operation that the rate ot cutting shall not exceed the 
rate of growth. 

The problem of equitable taxation of forest lands, old-giowth mature 
timber, and young growing forests, is a complex and vexing one. It 
IS now generally agreed that the application of the customar'y ad 
valorem tax without any adjustments for the length of time necessary 
to grow a timber crop does not favor the holding of forest land and the 
development of good forest practices by private enterprise. 

Lastly, there must develop in the public conscience realization of 
the part which the forests of the Pacific Northwest play in the economic 
and social life of the region. It is only by realization of these relation- 
ships that public opinion can be enlisted m the cause of forest fire 
prevention and the solution of the many technical, biotic, and eco- 
nomic problems which must be solved if the forests are to play their 
permanent and proper part in the life of the Region. 

Summary of Conditions and Problems 

The present condition of the forests of the Pacific Northwest and 
the physical and economic problems which must be solved if these 
forests are to continue to make their full contribution to the economic 
life of the Region can be summarized as follows* 

1 Seventy-five million acres, or 40 per cent of the area, are commercial 
forest land, primarily suited to the growing of timber Another 24 million 
acres, or nearly 13 per cent of the total area, are noncommercial forest 
land, valuable for watershed protection, wildlife habitat, grazing, and 
recreation Very little ol this land is suitable for other uses. 

2 Wood-using industries, deriving their raw materials from the com- 
mercial forest lands, manufacture products valued at over one-half billion 
dollars annually, and provide employment to 118,000 workers who are paid 
wages of nearly 150 million dollars a year 

3 Wood-using industries are now based almost entirely upon virgin 
forests, these have been removed from over 35 million acres, or 48 per cent 
of the commercial forest area When the remainder is cut the industry will 
become dependent upon second-growth forests 

4 Of the 35 million acres from which the virgin forest has been 
remov ed, more than 9 million acres, or ov'er 25 per cent, now bear no 
second giowth, or the growth is too sparse to form a satisfactory commercial 
forest 

5 A sound forest program for the future should include 

A, More adequate protection from fire, insects, and disease 
B Methods of cutting which will insure better forest reproduction. 
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C Public ownership or responsible private ownership which can 
guarantee management for continued production 
D Practicable piocesses by which a greater proportion of the forest 
raw material can be utilized and marketed in the luture 
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WILDLIFE AND ITS CONSERVATION IN THE NORTHWEST 
By William L. Finley and Irene Finley 

Conservation of wildlife is concerned with the proper use rather than 
the misuse of this natural resource As population has increased from 
the Atlantic to the Pacific, land and water resources have been used 
more and more for economic and commercial purposes, such as the 
fencing and plowing of prairies and valleys, the cutting of forests, and 
the damming of rivers. These changes have had an effect on all our 
wildlife species. Moreover, as the country developed, an increasing 
number of people hunted the birds and mammals and angled for the 
fish, which further affected the various wildlife species Even with the 
increase of population, the Pacific Northwest still has great wilderness 
areas in the Cascades, Rocky Mountains, and Coast Ranges, with their 
extensive forests and snow-clad mountains. The birds and mammals 
have inhabited them for thousands of years, and through the ages dif- 
ferent species have become closely adjusted to their environments The 
conservation of native wildlife is directly related to the maintenance of 
these natural habitats which m turn are benefited by the conservation 
of forests, grasslands, and water resources. 

It is the general opinion that in the early days, fish, birds, and mam- 
mals were very abundant throughout the Pacific Northwest. There is 
every reason to believe that increase of population and the killing by 
fishermen and sportsmen have greatly reduced wildlife numbers This 
is undoubtedly true m some sections It is also true that, m certain 
places, game birds, mammals, and fish were not found m earlier days. 
The artificial propagation and the introduction of species adapted to 
these areas ha\e furnished game or fish where they were not found 
before. 

Eresh-Water Fish 

Among the fresh-water game fish, the best known in the Pacific 
Northwest are the cutthroat and rainbow trout The Pacific Northwest 
has sc\eral distinctive and valuable kinds of game fish Its geological 
position and environment, with many tidewater streams, have created 
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the wonderful sleelhead or rainbow trout. The rainbow is a beautiful, 
gamy fish that lives throughout the year in the upper sti etches of 
many mountain rivers The steelhead is a sea-run rainbow that, for 
some ancestral reason, migrates to the sea and develops to a size of ten 
to twenty pounds before it returns to fresh water to spawn 

The Clark trout, commonly called cutthroat, was first described by 
Captain William Clark of the Lewis and Clark Expedition This, like 
the rainbow, has a duidecl family, a part migrating to the sea and re- 
turning and the other staying in fresh water all the year. The lamprey, 
another migratory fish, somewhat resembles an eel in its habits. The 
Dolly Varden is also a species found m northwestern waters, but, as it 
has the predatory habit of living on other fish, it has not been propa- 
gated in hatcheries, and no effort has been made to increase its 
numbers 

Other fresh-water game fish in the Pacific Northwest are the white- 
fish and graylings Huge sturgeon occur m some of the deeper rivers. 
Lake trout, several kinds of bass, and other species have also been 
introduced 

The question arises as to natural and artificial propagation of the 
game fish in nearly all our streams. Both these plans have a definite 
place in the present and future of our game-fish population Both are 
important. In many places, however, little attention has been paid to 
the natural spawning beds although all efforts have been extended 
to hatcheries and artificial propagation 

In accordance with their natural requirements, certain species like 
the cutthroat and the rainbow are the inhabitants of streams because 
the food and water conditions are favorable For this reason, every 
effort should be made to protect and hold the balance of fish in such 
waters In too many cases fish wardens have lacked the necessary scien- 
tific training for successful game-fish propagation Unless careful studies 
are made, fish commissions may hatch and bring in species from other 
regions to liberate in northwestern waters, when they do not really 
know whether the introduced species are those that can survive, or 
whether they will interfere with the native fish. Certain streams adapted 
to cutthroats have been stocked with bass, crappies, perch, and other 
species that do not belong there. Any student of natural history knows 
that a trout survives only where conditions are favorable 

In many rivers where the native species have decreased and com- 
plaints have been made by anglers that fishing is poor, the game 
authorities, who receive their money from such fishermen, follow the 
plan of providing anything that the sportsmen can catch Instead of 
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scientific stocking with proper species, millions of fingeiiings, both 
native and foreign, have been poured into streams without iinestigat- 
ing the supply of insect and other food or the permanent results that 
may follow. Some fish commissioners take the attitude that a fish is a 
fish, then plant anything that is available, without really knowing 
whether or not it is suitable. 

W aterf owl 

Originally the Northwest possessed considerable areas of swamps and 
lakes suitable for nesting and resting places of migratory waterfowl 
One of the main migration routes for birds from the far north summer 
breeding grounds to the California and Mexican winter feeding areas 
passed over the Pacific Northwest, some of the flocks going east and 
some west of the Cascades Many of the feeding grounds of waterfowl 
have been drained and otherwise destroyed The ilLad\ised drainage 
of Lower Klamath Lake is a case in point, where part of the former 
lake bed and marshes that were the resort of myriads of waterfowl has 
become an alkali waste In addition, hunting and injury to the breeding 
places lessened the numbers of the breeding stock, causing large de- 
creases in numbers of birds 

In regard to migratory waterfowl, it was for a long time impossible 
to get difEerent states to pass effective laws for their protection. One ol 
the first and most important steps was the Migratory Bird Treaty made 
by Great Britain and the United States, and ratified December 7, 1916. 
After the several years required to get this treaty adopted, the necessary 
Enabling Act was not passed, to receive the signature of President 
Mhlson, until July 5, 1918 This ended the wholesale shooting of ducks 
and geese and made the sale of wild fowl illegal in the United States. 

E\ en though the killing of migratory waterfowl was controlled, these 
birds still declined in numbers because of the change in breeding and 
feeding conditions. Many of the nesting places were destroyed, and 
birds, like the can\ as-back and the redhead ducks, greatly decreased in 
the Pacific Northwest During the past few years, more efforts have 
been made to restore breeding areas. The stopping of spring shooting, 
forbidding the baiting of ducks wheie they are hunted, and the short- 
ening of seasons and bag limits have helped restore the numbers of 
certain species The former United States Biological Survey, in con- 
junction with the game commissions of our states, started the work of 
restoring migratory waterfowl. 

The Federal Aid to Wildlife Restoration Act was passed in 1937 
This act is of vital importance, because it enables the Fish and Wild- 




Fig. 87. Upper: colony of Caspian terns and Farallon cormorants in Lower Kla- 
math Lake, one of the largest wild bird refuges, established by Theodore Roosevelt, 
1908. Photograph taken in 1905. 

Middle: Lower Klamath Lake deprived of water and changed to an alkali desert, 
devoid of life. Photograph taken in 1935. 

Lotver: angling in the Deschutes River. 

{All photographs by William L. Finley.) 
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life Service of the Department of the Interior to co-operatc vnih diiier- 
ent states in scientific research and establishment of rcser\aiions for 
wildlife protection. Under this law many migratory bird refuges have 
been established. Already there has been a definite increase in various 
kinds of waterfowl, such as mallards, pintails, and widgeons, the most 
abundant species in the Pacific Northwest. Red Rock Lakes Migratory 
Waterfowl Refuge in southwestern Montana protects the swans in one 
of their few remaining breeding grounds. 

Upland Game Birds 

The topography of the Pacific Northwest and its climatic conditions 
are varied. The whole coastal belt is heavily timbered, with the Coast 
Range running north and south. To the east are big and little \ alleys 
with rich soil for agricultural development Farther east is the higher 
range of the Cascades, extending north and south through the center of 
Oregon and Washington This whole area is also heavily timbered 
and pointed here and there with snow-capped peaks. Be}ond the 
Cascades to the east is a basin high in altitude and dry in climate, with 
wide open stretches of sagebrush; but along all the larger waterways 
and their tributaries are fertile valleys and farmland In this widely 
varied Northwest no human expert could have planned such a remark- 
able and finely distributed display of upland game birds as nature has 
pro\idcd. The variations of species were developed through long ages 
according to adaptation, environment, and food supply 

Originally this whole Region was populated with various species of 
upland game There were six species of the grouse family. The most 
abundant bird through the extensive wooded country was commonly 
called the blue or sooty grouse, a species inhabiting the fir forests from 
California to Alaska. The sooty grouse, dark or sooty blue in color, 
varied a little from the Richardson grouse east of the Cascade Range, 
where climatic conditions produce feathered coats lighter in color Like 
the wild turkey this grouse is a bird of distinct and'particular interest. 
During the spring and early summer the male has an accustomed 
hooting place. The yellow pouches on his neck are inflated, and, with 
tail spread and wings hanging, he produces a series of hoots, ventrilo- 
quistic in character The call may seem half a mile away, while actually 
coming from the top of a tall fir near by. 

The luffed grouse is also characteristic of the wooded areas of the 
Noithwest. A bird of the humid coastal belt, it is dressed in rich red- 
biown, which is replaced by a distinctive gray coat in the higher and 
driei areas. In logged-off areas where maples and alders replace the firs, 
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and in the wild crabapple and ash thickets, this used to be an abundant 
species. The elongated black feathers on the sides of the neck, forming 
a ruff, identify the cock. The drumming of the male, standing erect 
on a fallen log and striking the air with his wings, was a sound familiar 
to every old sportsman. 


Fic,. 88. Birds of the Northwest. 

Upper left: California or valley quail. 

Upper right: female white-tailed ptarmigan at nest. 

Lower left: female Chinese pheasant. 

Lower right: sooty or blue grouse. 

(Photographs by William L. and Irene Finley.) 

The Franklin grouse is another game bird of the Cascade Mountains; 
it ranges to the north and east. It is even more distinctive in character 
than the ruffed grouse. For some reason it is utterly indifferent to the 
approach of man, and will scarcely move out of the trail. If you ap- 
proach slowly it is often possible to pick up one of these wild birds in 
your hand. That it shows no fear and that any woodsman can knock its 
head off with a stick have given it the name ‘ffool hen.” 
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The white-tailed ptarmigan or “snow grouse” is a bird created for 
and adapted to higher altitudes Most remarkable is its change of coats 
with the seasons, a well-known example of adapti\c or protectne col- 
oration A dress mottled with black and brown for the summer or 
breeding period is shed and replaced by one of pure ^vhite when the 
snowy period arrives Although a former resident of snow-capped peaks 
in Oregon, this bird has disappeared there, but still li\es on the slopevS 
of Mt. St Helens, Mt. Adams, and Mt Rainier in ALashington. 

In eastern Oregon and Washington sportsmen formerly were accus- 
tomed to flush a flock of pale brown grouse from the meadow lands and 
watch them fly off with a “Kuk! Kuk!” of alarm These were the Colum- 
bian sharp-tailed grouse. Perhaps no bird offered more tempting sport 
to hunters because, like the prairie chicken farther east, it was a bird 
of the more open country. 

Every section of the Pacific Northwest varying in its flora is the home 
of a particular species of grouse. Perhaps the most distmcti\ e of all are 
the open sagebrush stretches where the pines and even the jumpers 
have played out, lea\ing wide reaches of sand and gray sage Here 
nature has created the largest and most stately grouse of America, 
commonly called sage hen The weight of a sage cock may be anywhere 
from five to eight pounds. His tail is long with narrow, pointed 
feathers. In the spring he struts somewhat like a turkey gobbler, with 
tan-shaped tail spread and air sacs inflated, giving his breast a balloon* 
like appearance 

As if nature had not been lavish enough in its supply of upland game 
in the Pacific Northwest, she furnished two remarkable species of quail 
The mountain or plumed quail flocked through the wooded areas of 
western Oregon and Washington. This bird is distinguished by the 
long, slender, erect plume feathers on the head and the rich, mottled, 
chestnut coloring of its sides, whereas the flanks were banded with 
black and white. 

A second species, called the California, little blue, or valley quail 
had a very different topknot that curved forward above his bill His 
black throat, encircled by white, and the scalelike appearance of the 
breast feathers, easily distinguished him from any other species. This 
species was a nati\e of southern Oregon, but is now common in other 
parts of Oregon and 4Vashington. 

The bob white quail, a bird of the East, has been introduced into 
many othei parts of the country. It is now abundant in the fields of 
the Pacific Northwest. It does not, like the mountain quail, live so 
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much in the wilder sections but is found in farming areas, where it 
holds Its own like the Calilornia c[uail 

The ring-necked or Chinese pheasant was introduced into Oregon 
in 1881 It spread rapidl) in the Willamette Valley in such numbers 
that later thousands of them ivere killed each season Then after about 
thirty yeais conditions changed and the birds began to decrease in 
number in the Willamette Valley They were introduced in many 
other parts of the Pacific Northwest, and they are now far more abun- 
dant in Eastern Oregon, Washington, and Idaho than m the western 
parts of Oregon and Washington. Because these birds seem to be more 
available for sportsmen, the Game Commissions have spent large 
amounts of money in game farms Many thousands are raised and re- 
leased each year, thus furnishing game for the sportsmen to shoot 
when the season is closed in many places on grouse and quail Hun- 
dreds of thousands of dollars have been spent to propagate these 
pheasants, European or Hungarian partridges, and other foreign birds. 
Practically nothing has been expended to study the decrease of our 
native grouse and quail and try to prevent their extermination 

In addition to the sportsmen, nature io\ers are vitally interested in 
wildlife conservation, and farmers desire the preservation of many 
species of birds which help control insect pests and weed seeds detri- 
mental to gardens, farms, and forests In addition to the song birds that 
are helpful to man, most of the hawks and owls destroy mice, ground 
squirrels, etc , that may damage crops and other \^egetation Only a 
very few predatory birds do more harm than good The upland game 
birds and song birds need suitable habitats for feeding and nesting, 
many of the places once used ha\e been destroyed or modified by man. 
Bird life can be restored best by providing improved environments that 
meet the needs of \arious species 

Big Game 

Three kinds of deer inhabit the Region. The Columbian blacktail, 
found west of the Cascade Range, is more a resident of the forested 
areas, where it has abundant summer and wdnter food supplies The 
deer browses largely on the leaves of lower limbs and bushes 

The western white-tailed deer w'as formerly common in Oregon, but 
with the increase of population it disappeared entirely from the Wil- 
lamette Valley foothills. A few have been reported in Douglas County 
on the west side of the Cascades and the foresters have reported twenty 
or thirty that still live m the Davis Lake region of Crook County on 
the east slope 
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East of the Cascade Range is a large species, called mule deer A most 
surprising icature is the large inciease in these annuals during the last 
lew years They ha\e spread out and occup\ aieas wheie the\ weie not 
iormerly found Years ago in Oregon most deer hunting was west ol the 
Cascades, but today it is largely east of the mountains Because ol the 
increasing number of hunters, it was thought the deer would de- 
crease more and more, but instead they have been increasing Per- 
haps one of the reasons for the increase of deer in the cast has been 
the killing of predatory animals, such as the coyote, bobcat, and 
mountain lion The summer food supply is abundant, but the in- 
crease in number of deer has brought the problem of wunter lood 
supply This IS a problem that has been brought up partly by the 
use of both private and public property, especially forest areas, lor 
the grazing of sheep and cattle Because of the increase in deer 
numbers, and the decrease of the winter food supply, in some areas 
seasons ha\e been opened for shooting not only bucks but also does. 

In regard to the elk or wapiti that inhabit the Pacific Northwest, 
the Roosevelt elk ranges from the Olympics south along the coast 
line to southern Oregon In the Olympics they ha\c increased in 
numbers, also in Clatsop County, Oregon, south of the Columbia 
River Thiity )ears ago, there were comparatively few elk in eastern 
Oregon and Washington A few were introduced from the Jackson 
Hole country, more careful protection was given, and the numbers 
have increased to a remarkable extent At the time elk were intro- 
duced in eastern Oregon and Washington, it was thought they never 
would increase to such an extent that an open shooting season could 
be permitted During the past few years, however, thousands ha\e 
been killed, and in certain areas the season has been opened on 
the cows. 

The same condition existed in regard to the antelope or prong- 
horns. The largest number was formerly in southern Oregon and 
southern Idaho None were found m Washington, but some have 
now been introduced Because of the gradual increase during the 
past twenty or thirty years, an open season has been established in 
Oregon and Idaho. Se\eral hundred are killed each season, but even 
so the numbers seem to ha\e kept up fairly well. A large federal 
refuge has been established in the Hart Mountains in southern 
Oregon for the protection of antelope, mule deer, and sage grouse. 

The American bison or buffalo was formerly abundant in south- 
eastern Oregon and from the plains of the Columbia River, east, 
but seems to ha\'e disappeared before the arrival of white men. The 
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earliest settlers did not report any live buffalo in eastern Oregon or 
Washington, yet when Malheur Lake went dry a large number of 



Fig, 89. Big game animals of the Pacific Northwest. 

Upper left: mule deer doe, of a species abundant east of the Cascades. 

Upper right: bull Shiras moose, horns still in the velvet. 

Lower left: antelope or pronghorn. 

Lower right: mountain sheep, or bighorn. 

(Photographs by William L. and Irene Finley.) 

buffalo skulls were found buried in the lake bed. Buffalo can be seen 
ill Yellowstone National Park, and on the National Bison Range in 
Lake and Sanders counties, Montana. 

The Shiras moose also has a very limited range in Idaho, Wyo- 
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ming, and Montana, but the numbers ha\e been stcadil) incieasing 
m Yellowstone Park. 

Bighorns or mountain sheep arc scarce in the XortiiAsest ITiose 
that formerly ranged in southeastern Oregon ha\e been extermi- 
nated. A small number still range in the extreme northeastern part 
of Oregon and some in Washington, also larther east, in Idaho, 
Montana, and a few in Yellowstone. There has been a decrease in 
some areas and a slight increase in others Rcccntl) some mountain 
sheep have been introduced in the Hart Mountain Refuge of south- 
ern Oregon. 

The mountain goat was formerly reported in the Cascade Moun- 
tains of Oregon, but they have now entirely disappeared. They are 
still found, however, m the Cascades in Washington, and especially 
in Mt. Rainier National Park, above Lake Chelan, and farther north 
A few range in Idaho and Montana. They are quite abundant in 
Glacier National Park. 

As the population of the Pacific Northwest has increased, and the 
livestock range is enlarged, some big game species have held their 
own; but others have gradually disappeared. The only possibility, 
therefore, of maintaining species like the buffalo, moose, mountain 
sheep, and mountain goats is to ha\e national parks or special reser- 
vations set aside. 

Esthetic and Practical Values of Wildlife 

Wildlife resources of the Northwest, including fish, birds, and 
mammals, have a certain value that should be carefully considered 
It helps to attract people from other parts of the country. These 
visitors spend millions of dollars, and the tourist business may be 
regarded as an economic asset. 

The rivers of the Region have multiple uses, and if possible power 
and irrigation de\'elopments should be carried on so that the waters 
are not injured for fish. Pollution of the streams by municipal and 
industrial wastes should be stopped, both because of fish life and for 
esthetic and health reasons Although pollution of western waters 
has not been so excessive as the rivers of the more populous and in- 
dustrialized East, the advent of pulp mills and other plants with 
effluents may cause damage to our streams and bays. Scientists, en- 
gineers, sociologists, and economists should all co-operate in compre- 
hcnsi\e studies of the problem of preservation and the multiple uses 
of inland and coastal waters. By the application of science it should 
be possible to preserve and to restore where necessary the balance 
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of nature so that the Northwest will continue rich in wildlife as 
well as in other resources. 
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CHAPTER 13 


RECREATION AND TOURISM 
By Joseph T Hazvrd 

“Whether it is a garden, a farm, or a foiest, am piece of land may also yield 
repose and joy.” 

Henry A Wallace, foimei Secietai) of Agiicultuie 

In pioneer cla}s leisure was hard earned and its hours were fleet- 
ing The lure of those few leisure hours was toward the settlements 
and towns, not away from them. The tour had not arrived, for 
journeys were events of necessity rather than vacation. 

Now there is a daily exodus from home and office, from mart 
and plant, from loft and factory and farm, in the search for some 
kind of recreational release. The week-end trip and the longer tour 
have been born of the strong desire for more complete rest and 
relaxation, a different sort of activity, and for new and changing 
scenes. Recreation as a recognized part of the American way of life 
has been made easier by a number of modern developments 

1 An average of 370 leisure and vacation hours a year above the usual 

hours of labor 

2. Division of labor, adjustable to progressive vacations. 

3. Multiple uses of city lot and country land. 

4. Improved transport media 

5. Income beyond subsistence needs 

6. The recognized right of vacations for everyone 

7. Systematic development of recreation as a major industry. 

Mountains as Background for Outdoor Life 

The Pacific Northwest, year by year, is developing a broadly regional 
identity in national recreation. No single factor in this growing recog- 
nition is more important than our mountains with their meadows and 
paiklands, their crags and rock cleavers, their high bench lakes and 
waterfalls and milky torrents, their summer snowfields and winter play- 
fields, their spurs and ranges and summits. From the Grand Tetons 
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west to the Olympics and from Crater Lake north to Mount Baker 
and the Canadian Selkirks, three distinct types of recreational penetra- 
tion have developed. 

1 . The smooth highway, the graded trail, and the comfortable highland 
resort are now available to the average man. 

2. The elusive fastness, the exacting snow finger or rock face, the isolated 
pinnacle or peak tempt the hardy and adventurous. 


Fig. go. On the highway between Jasper and Lake Louise in the Canadian Rockies. 
(Department of Mines and Resources, Ottawa.) 


3 . The winter ski resort, tucked away beside the mountain highway, 
nestled within the high valley pocket, or set still higher against steep slopes 
of the mountain, serves three types of skiers: 

a. The novice and dilettante demanding lifts, hot and cold water, and 
a cuisine. 

h. The cross-country runner who makes the resort merely a starting 
point from which he ventures ever deeper into untamed snows, with 
meager food and camp on his back. 

c. The contest skier, defiant of the laws of gravity, whose records and 
achievements are followed by increasing thousands. 
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The Climatic Factor, Winter and Summer 

Climatic variations in the Pacific Northwest have their distinct 
influence on both summer and winter recreations. 

Western Alontana has two main regions for recreation, based upon 
summer and winter influences of climate: 

1. The wind-swept eastern Rockies, embattled by Polar air masses in 
winter, are climatically severe for winter sport but attractive for summer 
trails and camps. Glacier Park lies within this region. 



Fig. 91, The Many Glacier region in Glacier National Park. {Photograph, by T. /. 

Hileman.) 


2 . Within and behind the Rockies the severities of Montana’s continental 
climate are tamed by the modifying influences of protecting mountains. 
Missoula and Kalispell, at the confluence of mountain valleys, have good 
conditions for winter recreation. Cool summer trails lead to a complexity of 
higher valleys well served by private resorts and forest camps. 

Northwestern Wyoming has interior continental climate made more 
extreme by high altitude. It is an ideal summer vacation region, but 
its winters are so severe that most of the summer population leaves. 
Idaho has two distinct climates and a zone of transition: 

1. Northern and central Idaho have a continental climate modified by 
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protective mountains Central Idaho is mainly inaccessible except in sum- 
mer, when Its deep canyons, high forests, rugged ranges, clear lakes, and 
rushing rivers appeal to the exploring and adventuring type of men The 
deep canyons of the Snake and the Salmon rivers offer great possibilities 
for future recreational development in sections where large game flourishes 
almost undisturbed. 

2 The mountains of south-central Idaho lie between the modified conti- 
nental climate and the steppes to the south Here is Sun Valley, Payette 
Lakes, and other winter and summer resorts The arid steppes blend into 
the watered mountains, long northern reaches of plateau and range temper 
the cold from the northern continent, southern exposures promote climatic 
mildness, recreation finds a real home, winter and summer 

3. Southern Idaho, with its steppe climate, is generally unfavorable to 
outdoor recreation, except at local resorts near cities 

Western Washington and Oregon are essentially similar in climatic 
adjustments. West of the Cascades the climate is temperate marine, 
except where modified by relief features Recreation is affected by the 
variable weather conditions, and the thousands of local weather pockets 
in western Washington and Oregon add spice and variety to recrea- 
tional adjustment In spite of winter rains this mild climate is con- 
ducive to a twelve months’ program of recreation. 

Eastern Washington and Oregon , east of the Cascades, has a special 
type of steppe climate that is greatly modified by altitude and its posi- 
tion relative to the surrounding mountains. Lake and mountain resorts 
are favorites for summer vacations. Winter sports are carried on at 
Mt. Spokane and in the Blue Mountains. 

Ocean, Lake, and Stream 

Another recreational asset, added to those of topography and climate, 
is found in the water lanes of ocean and sound, of lake and stream, 
throughout the entire Pacific Northwest. Blocked drainage, the after- 
math of glaciation, has left thousands of mountain lakes, both great 
and small, from near sea le\el to the shoulders of high mountains, 
in western Montana, northeastern Wyoming, northern Idaho and 
Washington, central Idaho and Oregon. Rivers and rivulets, stream- 
lets and mountain rills loiter along the valleys, dash down slopes in a 
white foam, or cascade over cliffs and mountain walls. By far the 
greater number are recreational or can be made so. 

Protected saltwater sounds and bays are plentiful along the North 
Pacific littoral, especially north of the Columbia River Willapa Bay, 
Grays Harbor, the Strait of Juan de Fuca, Haro Strait, Puget Sound, 
Georgia Strait, and the Inland Passage to Alaska give thousands of 
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square miles of inland salt waters. Both the waterways and the shores 
of the Region, with their long gentle beaches and picturesque head- 
lands, are attractive to pleasure seekers. 



iiuiu lidiiir Hotel terrace. Golf course on the right. 
(Courtesy Canadian Pacific Railway.) 


Wildlife, Fish, and Game 

The prevyence of rugged mountains, the wide spread of forest 
cover, and the lush grasses of meadow and parklands have combined 
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to favor large wild animal populations Then, too, because more 
“sportsmen” each ^ear learn to do their shooting with cameras, and 
lesser numbers kill for sport, wildlife should increase within sane 
bounds. The Northwest is a natural fish country with cold waters, both 
salt and fresh, and plentiful spawning grounds in river and lake 
and ocean shallows This wildlife on land and in the water should 
continue to increase as a recreational attraction. 

The Attraction of Forested Areas 

Forests are probably the greatest single recreational assets of the 
Pacific Northwest. Young forests are as attractive as old ones to many 
true lovers of nature In the Region today are billions of trees less than 
i6 inches in diameter Each year they thrive and grow, and in the 
passing years, if we protect them by effective fire prevention, they will 
come into their own as towering forest. In national forests, national 
parks and monuments, in state reservations, in wilderness areas, and in 
some private preserves, primeval forest areas will be available for study 
and visits by those interested. 

Visitors in Northwest National Forests 

Recreational use of national forest areas has shown rapid growth in 
recent years In 1917, three million people visited national forests 
throughout the United States, and by 1956 these annual visitors had 
increased to seventy-one million Five mam use classifications are 
recognized. 

1939 Classification of Visitors 

Picnick- Winter 



Homes 

Resorts 

Campers 

ers 

Sports 

Totals 

Washington: 

28,547 

68 , 084 

228,688 

242,598 

143^050 

710,967 

Oregon* 

38,687 

167 ,860 

373 » 99 i 

465 , 604 

145.564 

i ,091 ,706 


The primary purpose of visitors varied from one national forest to 
another, but fishing, winter sports, and hunting, in order, were among 
the main activities listed. 


Selected Areas for Recreational Concentration 
Throughout the great national forest areas of the Pacific Northwest 
are hundreds of special sites, permanently set apart for: 

1. Forest homes — summer home permits for one approved building 
average $15 a year ground rent, with larger rentals for homes occupied 
nine or more months a year. 
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2. Clubs and organizations — laiger sites and pcniiit lentals — more than 
one building allowed upon appro\al of Forc'.t Senue 

3. Camp grounds or sites — wholly or paitly equipped lor camping 01 
picnicking Oregon lists tw^o hunched fiiu-fi\e impioved foiest camps m 
national forests There arc also several hunched unlisted camps for use upon 
remote and wilderness tups Washington offeis one hundred se\cnty-fi\c 
camps Idaho and Montana have similar camp lacilities 

The statistical summary of recreation within the national forests of 
Montana and Idaho for 1939 is interesting proof of the attractions of 
these forests and of the cordial welcome and assistance gi\ en the \ isitor: 


Summer home, residents and guests 

24,408 

Hotel and resort guests 

84,865 

Campers 

94,780 

Picnickers 

419,030 

Winter sports participants 

62 ,570 

Total 

685,653 


Mount Hood and Mount Baker, national forest centers of public 
attention (proclaimed officially as recreation areas), offer roads, auto- 
mobile camps, and hotels; main highways approaching both forest and 
park scenic centers are lined with homes hidden in the national forests. 
Snoqualmie Pass, Washington, is given over to clubs and organizations, 
and Stevens Pass, Washington, is now being surveyed for similar uses. 

The analysis of the influence of Northwest national forests upon 
recreation would not be complete without the inclusion of those who 
merely pass through the forests en route. They may miss the fine flavor 
of forest living, but few escape the forest influence, and millions each 
year respond to it. 

Merely Passing through National Forest, 

EN Route, 1939 

Oregon 4,234,310 

Washington 1,632,841 

Montana and Idaho 2,489, 350 

1939 Total 8,356,501 
Preservation of 'Trimitive America” 

To National Paiks has been delegated the duty of safeguarding and 
developing super-feature areas of the nation. Besides the parks certain 
choice areas of true wilderness have been designated for restricted 
recreation. Recognized classes are: 

II ildeifiess Atecis, At least 100,000 acres — no motorized transportation — re- 
sorts, camps, homes, logging excluded— one-half mile back from any route 
for motorized transportation 
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Wild Areas: Same character as the wilderness area, at least 5,000 acres. For 
the more heavily populated regions of the United States. 

Roadless Areas: Where economic values are too great for exclusion — temporary 
utilization roads alone are allowed. 

Virgin Areas: No disturbance of the natural vegetation — less than 5,000 acres. 

Natural Areas: “A natural area is one set aside to preserve special botanical 
or other biological values, but not large enough to qualify as a virgin 
area.” 



Fig. 93. Camping in the Snoqualmie National Forest in western Washington. {U.S. 

Forest Service.) 


A recently developed project of the Montana Forest Service is typi- 
cal of these wilderness areas within the national forests. Under the 
direction of the regional forester three primitive areas have been 
joined, the Pentagon, the South Fork (Flathead River), and the Sun 
River, forming a great wilderness along the central Continental Di- 
vide. Trails, campsites with horse feed, and a dozen “regions of spe- 
cial interest” are plainly mapped. Resorts and dude ranches hug the 
boundaries of the area, but do not enter it. Feeder roads radiate from 
the boundary outward to a distant encirclement of Montana cities and 
towns, north to Kalispell, Glacier Park, and Shelby; east to Great Falls 
and west to Poison; south to Helena and Missoula. 

Many other primitive areas, including wildlife refuges, are found 
in the national forests of the Pacific Northwest, from the oceans across 
the mountains into the Great Plains. Highly selective areas within the 
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national forests ol the Pacific Northwest notv gnen permanency by 
proclamation arc 

Mount Baker Recreational Aiea, Washington 

Mount Hood Recreational Area, Oregon 

Columbia Gorge Park Area, Oiegon 

North Cascades Piimime Area, Washington 

Glacier Peak Recreational Area, Washington 

Pentagon-Sun River-South Fork Primitive Area, iMontana 

Goat Rocks Wild Area, Washington 

Trails in the National Forest 

Except in the ram-drenched slopes where few tourists care to pene- 
trate and where maintenance is almost prohibitue, intiting trails 
wind through both lowland and upland forest. An outstanding ex- 
ample IS the Cascade Crest Trail, now nearing completion, which 
clings to the high rugged divide of the Cascade Ranges from Canada 
to Oregon, continues through Oregon as the Sk)lmc Trail, and ex- 
tends through the backbone of California to the Mexican border 
Within a few years these crest trails of the three Pacific States will be 
welded into the Pacific Crest Trail System, combining more recrea- 
tional features and greater distances than any other trail system in the 
world. 


National Parks and Monuments 

The Pacific Northwest now possesses six national parks and six 
national monuments, each established because of distinctive features 
(see Tables 20 and 21) The distinctive features of the six United 
States national parks m the Region, together with other interesting 
scenic attractions, are one of the most important factors in stimu- 
lating Noithwcst tourism^ The government has provided free nature- 
guide service by range-naturalists who explain to the visitors the origin 
of the scenic features and tell about the trees, flowers, birds, and ani- 
mals of the parks Paved and oiled highways, hotels, cabins, shelters, 
and public camps have been provided, the better to play host success- 
fully to millions of recreationists Nearly one and a half million visitors 
V early enter the various national parks of the Region. 


State Parks 

The four Northwest states vary greatly in the administration and 

the scope of their state parks and state recreational areas. State pre- 

iFor (Icscnpuons oCYcllov stone, Glacier, and Giand Teton National Parks and 

1 ! m 92-9C> Ciatei Lake is mentioned 

on paoc Mount Ramie, on page 54, and Ohmpic National Park on pace 45 
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serves in the Pacific Northwest include camping parks, historical parks, 
recreational parks for swimming, picnicking, and sport competitions, 
parks for the preservation of scientific features, preservation areas for 
museum stands of timber, memorial parks. National Park Service is a 
co-ordinating agency in state development of old parks and of newly 
presented areas through jurisdiction over Civilian Conservation Corps 
workers who have done much useful work in building trails, roads, etc. 



Fig. 94. Camping at picturesque Reclfish Lake in the heart of the Sawtooths in 
Idaho. (Courtesy Union Pacific Railroad.) 


In Washington the first state park, the Larrabee, eight miles south 
of Bellingham, has a saltwater beach, a fine stand of timber, automobile 
camping and recreational equipment. It was a gift in 1915. Other gifts 
and selections followed. There are now fifty-six state parks with an 
approximate area of 42,000 acres. Two are outstanding, the Dry Falls 
State Park of the Grand Coulee and the Ginkgo Petrified Forest near 
the Vantage Bridge of the Columbia River. 

Oregon has given her state highway commission jurisdiction over 
both state parks and state recreational areas. As a natural result, 
Oregon has achieved the most advanced public park organization in 
the United States. This one state had, in 1958, forty-nine state parks 
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and forty state recreational areas, with more to come as need arises and 
the public becomes con\inced of their \alue 

In Idaho the state highway commission is “looking after” her lone 
state park, with a loose jurisdiction The park is a fine one, the Hey- 
burn, at the south end of Lake Coeur d’Alene, a former Indian tract 
of 7,838 acres, with summer cottages, camping, picnicking, swimming, 
boating, and fishing. There are attracts e state recreational areas at 



Fig 95 Student hiking paity on the trail to Gunnell Glacier in Glacier National 

Park. 


Payette Lake, where winter sports are added to the summer attractions 
of Heyburn, and at Lava Hot Springs. Morrison Cave, formerly the 
Lewis and Clark National Monument, is the only state park in Mon- 
tana. A mountain road is under construction here, and this marvelous 
cavern will soon be reopened to the general public guarded from 
vandalisml 

Canadian Recreation 

Thousands of Pacific Northwest recreationists each year visit 
Canada s Mountain Playgrounds,” for Pacific Northwest tourism is 
indeed international. For years our mountain clubs have made annual 
treks to Garibaldi Park (Provincial), to the upper Columbia Ice Field, 
to Glacier Park (Canadian), to Mount Robson Park, to the Banff Na- 
tional Paik districts, to \Taterton Lakes National Park, or to lesser 
developed mountain plavgrounds across the border. Or, individual 
membeis have joined Canadian clubs on similar ventures. 
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The Northwest a Retained Frontier 

The Northwest is indeed fortunate in its wealth of recreational 
opportunity, much of it under virtual frontier conditions which have 
not yet vanished. The wilderness isolation which Daniel Boone knew 
in the Appalachians of 1775-1800 can still be discovered in much of 
the Northwest, often within sight of a modern transmontane highway 
Our unspoiled lakes and waterways, our maelstrom of canyons, peaks, 
and ranges, as well as our far-flung tangle of forests are a recreational 
heritage which few residents of the Northwest would care to see dis- 
sipated. 

In the proper enjoyment of this heritage there is ample room for 
the Northwesterner himself, as well as for thousands, perhaps millions, 
of visitors from parts of America where the frontier has become a thing 
of the past Guests within our gates, sympathetic toward nature and 
trained in the art of outdoor living, are more than welcome But the 
Northwest is resolutely determined to safeguard its recreational assets 
from the careless camper, reckless hunter, and despoiler of natural 
scenery Properly managed and conserved this frontier playground can 
be preserved in perpetuity as a source of national health and hap- 
piness. 
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CHAPTER 14 


FARMING TYPES AND SYSTEMS 
By Otis W. Freeman 

The choice of the type of farming carried on in any particular 
section depends upon both natural and human factors. The natural 
factors include water supply, climate, topography, soil, prevalence of 
pests, plant or animal diseases, location, distance to market, etc 
Among the human variables are price, both of land and crops, owner- 
ship and tenure of the operator, marketing facilities, distribution and 
shifting of population, laws, taxes, freight rates, etc. It should be 
noted that cause and effect relationships between types of farming and 
the associated factors are not always easily recognized. Generally, the 
results come from a combination of factors rather than one only, and 
some of the relationships may be difficult to determine. For example, 
factors like character of soil, relief, amount of water used for irriga- 
tion, and presence or absence of drainage may determine whether cer- 
tain fields are impregnated with alkali, are so wet that they find use 
for pasture only, or may be used for various crops. The success factor 
or factors may be difficult to determine. Or insect pests like the beet 
leaf hopper may spoil a sugar beet region, as has happened in several 
parts of the Snake River Valley Certain counties have had similar 
difficulties with the alfalfa weevil. The control of pests like the cod- 
ling moth may add so much to the expense of growing apples that it 
becomes one factor in causing growers to cut down their trees and turn 
to some other crop Morning glory vines, tar weed, fan weed, and 
other injurious weeds sometimes become such pests that the economy 
of a district may be impaired. Increases in taxes and freight rates may 
force a change in crops grown, the same thing may result from col- 
lapse of prices, or competition with growers closer to markets. Laws 
that compel the washing of spray residue from apples or that penalize 
eggs and dairy products shipped into distant markets also affect 
crop systems and compel changes by the fanners in order to secure 
economic safety. 

Gradually, as the result of trial and error, farmers gained the needed 
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experience and knowledge and learned the best crops and farming sys- 
tems adapted to the Northwest. Not infrecpiently the best results were 
obtained after careful experimentation, and plant and animal breed- 
ing, or by the introduction of new species from elsewhere. Co-operative 
marketing, the agricultural colleges and experiment stations, and regu- 
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Fig. 96. Pacific Northwest types of farming. {Pacific Northwest Regional Planning 

Commission) 


lations that helped insure quality produce are other factors that had 
effects on Northwest farm systems. 

After discussing briefly the types of farming and farm systems in 
vogue in the Northwest, we shall describe the leading agricultural 
products, wheat, fruit, dairying, livestock, etc., in detaifin later chap- 
teis. The chaits showing farm-w^ork schedules, Figs. Qy and q 8, drawn 
by Hat old H. Rhodes, will be found highly instructive to study in 
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connection with the various types ol farming. In Chapter lo there are 
also specific data on irrigated lands of the Northwest. 

General Farming 

General, or diversified, farming, as it is also called, is characterized 
by a combination of several crop and livestock enterprises A survey in 
Idaho showed that 40 per cent of the income on general farms came 
from crops and 46 per cent from livestock and livestock products. This 
diversification is a sounder economy for most farmers than specializa- 
tion on one product, since crop failure or low prices may bring finan- 
cial disaster General farms are quite widely distributed m the North- 
west states They are common in the Willamette Valley, where a single 
farm may grow wheat, oats, clover, and keep dairy cows, hogs, and 
poultry, and may have an acre in small fruits, or a small orchard of 
filberts or walnuts, and produce a few beef animals for sale each year 
The general farm produces most of the food consumed by the operators, 
who also ha\e the ad\antage of a \ariety of sources of income, since 
there is always something that can be sold to meet expenses Many 
diversified farms ha\e a wood lot to supply needed fuel and fence 
posts. A dairy enterprise is especially suitable, since it provides a regu- 
lar cash income, and furnishes an outlet for farm-grown hay and gram, 
utilizes available pasture, furnishes manures to help mamlain soil fer- 
tility, and distributes farm labor more evenly throughout the year 

Success of general farming depends greatly upon management, the 
owner making a more substantial income as operator than he could 
attain by leasing on shares or for cash rent to tenants From 80 to 90 
per cent of general farms in the Northwest are operated by owners or 
part owners. 

In Washington general farming is most common in the northeast 
mountain valleys of Pend Oreille, Stevens, and Ferry counties, where 
farms average a quarter to a half section m size In the irrigated sec- 
tions of eastern Washington they arc much smaller, twenty to fifty 
acres on the average In western Washington small farms are the rule. 
Those farms devoted to general farming are also between twenty and 
fifty acres nearer the larger consuming centers, but are two or three 
times this size in more remote locations This type of farming, well 
adapted to mountain valleys, is a common system used m the Blue 
Mountains, the \ alleys of western Montana and northern Idaho, and 
on part of the irrigated land of the intermountain country. In Idaho 
general farms are found scattered widely over the state The homestead 



330 


FARMING TYPES AND S^'STEMS 


laws account for the fact that most of them are 160 or 320 acres in size. 
On irrigated projects forty- to eighty-acre general farms arc pre\alent 
The actual types of crops raised on dnersifted farms are markedly 
affected by the more specialized farms adjoining. In periods of depres- 
sion the generalized farm is more self-sufficient than more specialized 
types and its greater number of enterprises permits emphasis on those 
which appear to offer the greatest opportunity for profit. The operator 
of a general farm is usually interested in possessing a permanent home 
with the expectation of a secure and modest living in preference to 
gambling on high cash returns from some specialty. 

Cash-Grain Farms 

Cash-grain farms of the Pacific Northwest are devoted almost exclu- 
sively to the production of wheat. Over 80 per cent of the acreage 
planted is in this crop. The wheatland consists of some of the best 
soil in the Northwest and includes the Palouse Hills and the sloping 
plateaus in Washington, Oregon, and Idaho, north and northeast of 
the Blue-Wallowa Mountains, and portions of the Waterville and 
Horse Heaven Plateaus There is some cash grain raised in the northern 
Willamette Valley and southeastern Idaho, especially by irrigation in 
the central and eastern Snake River Plains. Wheat farms also are 
important in the Clark Fork Valley of w^estern Montana. 

Most of the wheatland was taken for homesteads about a half 
century ago and various changes have occurred since then. There have 
been consolidation of farms, abandonment of submarginal land, the 
widespread substitution of power machinery for horses and men, and 
the recognition of erosion as a factor that requires control. In the 
fertile, subhumid Palouse the consolidation of farms into large units 
resulted from the profits made by raising wheat and the inclination of 
successful farmers to pyramid their holdings using profits to augment 
their acreage In sections that are drier than the Palouse, wdieat yields 
decline and a farm must contain two to five sections of land in order 
to provide adequate income to the operator. Here the problem of the 
farmer is to farm extensively and not intensively, thereby cheapening 
production by the use of power machinery so that a profit can be made 
on yields of wheat of eight to twelve bushels per acre. 

Cash-grain farms have a comparatively simple organization which 
makes them readily adaptable to a system of tenant farming. Nearly 
half of the wdicat farms in many sections are operated by tenants Some- 
times cash rent is paid but most frequently a third of the crop is 
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delncred to the owner. Experience shows that the share system better 
dnides the risk between owner and tenant. 

Livestock IS usually a minor adjunct to a wheat farm, many of them 
having no horses, cows, or even poultry. Some farmers do not even 
bother with a garden or any crop except wheat. These men must pur- 
chase all their food, fuel lor their machinery, and everything else they 
consume, paying for them from their one crop A safer system of farm- 
ing IS to practice diversification, which progressive operators have 
begun to do 

Some successful farmers keep luestock but usually a wheat farmer 
keeps a cow or two, a pig, and a flock of poultry for his own use only. 
Howe\er, other men ha\e found that a flock of a few score sheep can 
feed on the weeds in the summer fallow and on the wheat stubble, and 
pigs and turkeys can be fattened on the grain wasted by the combine 
in the fields. Even a few beef cattle or milch cows can be maintained 
on pastures that will utilize eroded land or other parts of farms un- 
suited to wheat. The fact that livestock can be raised as a by-product 
at small expense is becoming generally recognized by wheat farmers, 
and in the future it seems likely that they will practice much more 
diversification than they do at present When that time comes, it is 
probable that farms will be reduced in size as the land will then be 
used more intensively 

A cash-gram section such as the Palouse, viewed from the air, pre- 
sents a curious picture of bare fields of summer fallow, interspersed 
with green or yellow fields of grain, depending upon the time of year. 
Contour plowing and rearrangement of fields are beginning, but on 
the whole the divisions are at right angles, disregarding the hills which 
dominate the landscape The highways, however, twist through the 
hills, with long straight stretches a comparative rarity Farmsteads have 
generally good buildings, especially the houses m the better wheat 
sections. Barns are a minor feature, except where animal diversifica- 
tion is practiced. Usually there are sheds for the storage of machinery, 
but sometimes expensive tractors and combines are left exposed to the 
weather Where rainfall declines, buildings tend to deteriorate; trading 
towns are also much more widely spaced than in the prosperous 
regions. 

Crop-Specialty Farms 

A crop-specialty farm is one from which 40 per cent or more of the 
value of all farm products is obtained from sugar beets, field peas, 
beans, hay, potatoes, hops, and other minor field crops In Oregon 
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specialty farms are numerous in the Willamette Valley, for example, 
there are 22,000 acres of hops, oxer half of the American total and 
equal to 18 per cent of the world’s hop acreage The hop yards near 
Moxee in Yakima County are an example of great concentration The 
localities specializing on certain crops are mentioned in Chapter 18. 

In Idaho and eastern AYashington specialty farms most frequently 
occur in the irrigated sections The axerage larm ot this sort is char- 
acterized by the use of almost all the farmland for crop production 
with relatively small amounts in pasture or waste. Land x allies are 
relatixely high, and in the irrigated sections crop-specialty farms aver- 
age from 40 to 160 acres. Three-fourths of these farms in the Yakima 
Valley are 20 to 100 acres in size. Kittitas crop-specialty farms and 
those on dryland are somewhat larger. In northern Idaho and the 
Palouse dry-farming region, larger farms are the rule. Those in the 
eastern Palouse are mainly devoted to the raising of peas for seed. The 
large acreage devoted to alfalfa in the Snake River Valley and the 
Yakima Valley largely results from the demand for hay by the sheep 
raisers During years of high returns from cash crops, the acreage in 
alfalfa tends to decrease. Some hay farms are found m the Puget Lowh 
land, especially in Clark, Whatcom, and Skagit counties In Idaho less 
than a third of the crop-specialty farms keep swine, but those usually 
have the offspring of two or three sows to market each year as a side 
line. 

To succeed in crop-specialty farming the management should be m 
the hands of the owner. Where farms are leased they are devoted 
largely to annual crops that more readily lend themselves to tenant 
farming Hops, a perennial, are almost invariably produced by owners. 

Some specialty crops leave their own cultural features. For example, 
the alfalfa farms haxe numerous haystacks or enormous piles of baled 
hay, the latter protected by rude sheds or covering of boards and 
canvas A characteristic of a potato district is the huge storage cellars, 
many of which are owned by co-operative associations. The hop yards 
have their xvire trellises running from post to post to support the vines 
and homely shedhkc kilns in which the hops are dried. During the 
season hundreds of pickers hxe in temporary and often nondescript 
camps, xvhich once seen form a never-to-be-forgotten feature of the 
area. 

Fruit Farms 

The fruit faims can be divided conx^eniently into the orchard fruits 
and the small Iruits. The location of these fruit regions is discussed in 
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Chapter i6 on orchard fruits and in Chapter i8 on small fruits Fruit 
farms are generally small In the AVenatchee Valley the apple orchards 
average fiiteen acres About 70 per cent of the fruit farms in the 
Yakima Valley are ten to fifty acres in size. Of course, not all of a iaim 
is necessarily in fruit. In the Yakima Valley dnersification is more 
common than in the Wenatchee Valley. Berry farms for the most pait 
are small In western Washington they usually are three to twenty 
acres in size, with many of the farms under three acres. The large 
amount of intensive hand labor, high value of the producing land, 
high taxes and water charges, and other expenses all favor small 
acreages for both tree fruits and berry farms. Orchard management 
needs both personal interest and experience, and this constant atten> 
tion and careful handling are best given by an owner, tenants raiely 
proving satisfactory. However, some large apple properties are suc- 
cessfully handled by managers. 

Both orchard and berry farms are small, resulting in a compact popu- 
lation pattern, with trading centers every few miles Most homes in 
the towns have a family orchard and small fruits Outside the city 
limits, the fruit orchards are larger and the houses somewhat more 
scattered, but otherwise there is often little to show where the town 
leaves off and the country begins Neat houses with all modern im- 
provements, flowers, and yards are characteristic Unfortunately in 
many orchard districts garages are preferred to poultry houses or cow 
sheds. In fact, many fruit farms produce nothing but one or several 
types of fruits and have no cows or chickens and often no garden. In 
times of low fruit prices or other handicaps, it may prove impossible 
for a man raising nothing but fruit to meet his expenses, whereas the 
operator who diversifies and devotes only a part of his acreage to fruit 
may not make so much money in boom times, but is in a much 
sounder economic position A fair degree of diversification is prac- 
ticed in parts of the Yakima Valley and the Willamette Valley, result- 
ing in comparatively less debt and a sounder base for the community 
than if there were excessive specialization. In Washington several 
thousand acres of mature bearing apple trees have been pulled out 
within recent years, on the marginal lands where expenses could not 
be met during times of low prices. Valuations of fruitland are high 
compared with that devoted to most other crops, and considerable 
investment is required to own such a place and much capital is re- 
quired to finance the crops. Since transportation is vital for the market- 
ing of fruit, the only land that is used for its commercial production 
is provided with such facilities. 
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Truck Farming 

Although small areas de\oted to truck farming arc found adjacent 
to every large city in the Northwest, there are certain districts where 
truck gardening ranks high among the farm s) stems In Walla Walla 
and Franklin counties in Washington truck farms constitute lo per 
cent of all farms within the county. In Walla Walla Count)/ over 
three-fourths of the truck farms are three to nineteen acres in size, in 
Franklin County the majority are twenty to forty acres. Onions rank 
first as a truck crop in Walla Walla County; melons, lettuce, and 
asparagus in Franklin County. Other sections important for truck 
gardens are the Puyallup Valley and the Sumner and Kent districts, 
the latter famous for its lettuce. The area tributary to Portland con- 
tains more truck farms than any other district of Oregon Commercial 
vegetable production requires large amounts of hand labor, and, al- 
though the land yields crops of large value, considerable expense is 
needed to make it so produce. The work is hard, and oftentimes Orien- 
tal and recent immigrant labor is employed. The homes of the hired 
workers are usually little better than shacks, even the owner may not 
occupy a first-class dwelling, but the land is always beautifully main- 
tained, a new crop being planted almost before the first is harvested. 

Dairying 

Dairy farms are widely distributed in the Northwest, and the in- 
come from dairying makes this industry the leading one in many 
sections. Dairying is carried on in a variety of situations Among them 
are: (i) neighborhood of all cities and towns where demand for fresh 
milk exists, (2) the green pastures along the Pacific Coast, where soil 
and climate are ideal for dair\mg and unsuited for most other farming, 
(3) irrigated land in the dry interior sections of the Northwest based 
both on irrigated pastures and alfalfa, (4) mountain valleys and other 
nonirrigated meadows and pastures unsuited for money crops but 
available for pasture and hay. 

The predominant dairy-producing region of the Northwest is in 
western Washington and Oregon in a belt of rainfall which has be- 
tween forty to eighty inches per year. The mountain land may still be 
in forests but the lowlands have been cleared; the long growing season 
gives pastures a carrying capacity much greater than nonirrigated ones 
east of the mountains Summer precipitation is low, but pastures 
along the river bottom lands receive seepage from upland areas pro- 
viding sufficient moisture for sustained plant growth. In average 
production of milk per cow, the Pacific Coast area ranks first among 
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the dairy regions of the Union Holstein cows are piefcrred because of 
their hea\y milk production, although herds of Jcisc)s, Guernseys, 
Ayrshires, and other breeds are also kept Much milk is sold to the 
urban population, -which totals 1,500,000 people in Washington, 
Oregon, and Biitish Cohnnbia. In addition, large condenserics and 
butter and cheese factories utilize the surplus A comparatu ely small 
amount of concentrates and hay lor winter feeding makes the cost of 
producing milk comparatively low. Most of the dairy farms in the 
Puget Sound district ha\e twenty to one hundred acres In Oregon, in 
addition to a widespread daii) industry in the Willamette Valley, the 
coastal lowlands \alle\s, especially at Tillamook, are of great impor- 
tance. Along the Pacific the dairy industry takes precedence over all 
other forms of farming put together 

Dairying on irrigated land is important in the Yakima, Kittitas, and 
Walla Walla valleys in Washington, the Deschutes Valley and the Uma- 
tilla district in Oregon, in the central and western portions of the Snake 
River Valley and the Bear Lake district in southeastern Idaho. Usu- 
ally in irrigated districts, some land receives seepage from adjoining 
irrigated tracts, making it too wet for crop purposes but a\'ailable for 
pasture. In addition, some natural and planted pastures are both irri- 
gated for the dairy cows On some farms devoted to growing alfalfa, 
the stall feeding of cow^s is practiced the )ear around Irrigated dairy 
farms are comparatively small in size, half of those of \Yalla Walla 
County running betw^een 20 and 100 acres; three-fourths of those in 
Benton County are 10 to 49 acres in size The dairy farm is usually 
characterized by a large and w^ell-built barn for shelter and storage of 
fodder, a milk shed, and other buildings, but silos arc relatively unim- 
portant if compared with the Middle West farms 
The broad mountain valleys of northeastern Washington and north- 
ern Idaho, the scablands and hilly tracts near Spokane, the \ alleys and 
high benchlands in the Blue Mountain section, and hilly foothill 
farms in all the states find in dair)ing a logical source of income. 
Terrace areas usually have sufficient rainfall for pasturage the majority 
of the year, with some bottom land or other moderately level fields on 
which permanent hay or grain hay can be raised. When cream is 
shipped, the distance to market is not so important as for fresh milk, and 
shipments made every few days may take care of the product adequately 
The skim milk is available for pig, poultry, and calf feed, and pork, 
veal, eggs, chickens, and other fowl are sold to supplement the in- 
come from the cream. An occasional baby beef may also be matured. 
The carrying capacity of these farms depends upon the amount of hay 
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that can be produced for winier use. Most of the farms do not raise 
enough grain and have to purchase concentrated feed, but there would 
be no profit in producing the milk if the hay had to be purchased 
The smaller farms still practice hand milking Only the larger places 
commonly have milking machines. 

Dairy farms require labor throughout the )ear with the peak for 
labor coming during the haying season. A steady income is earned by 
the dairymen, but the work is monotonous and \acations are difficult 
to arrange as cows require milking twice daily. The unirngatcd dairy 
farms in the interior are naturally larger than those in irrigated sec- 
tions or on the more humid west side. The common size for the dairy 
farms mentioned is 160 to 320 acres. Like dairy farms elsewhere, the 
barn is generally larger than the house as befits the requirements. 
Usually several other buildings to house the cahes, pigs, and poultry 
are in evidence. Gardens and small home orchards are common ad- 
juncts. The work is confining but gives a greater degree of security 
than most other forms of agriculture. 

Animal-Specialty Farms 

An animal-specialty farm differs from a stock ranch in that the 
stock are produced primarily by farm feeding on the specialty farm 
and by grazing methods on the stock ranch. The cattle, sheep, and 
hogs on animal-specialty farms are generally maintained and fattened 
on farm-raised feed and farm pastures, although concentrated feed 
may be purchased by some feeders In Idaho nearly 80 per cent of all 
animal-specialty farms are irrigated. In Washington most of those in 
Yakima County are irrigated, but in the Okanogan Highlands such 
farms are commonly nonirrigated Ferry County has the highest per- 
centage of farms of this type in Washington, the average size being a 
quarter to a half section. Since the management of such a farm is an 
important consideration, 85 per cent or more of the animal-specialty 
farms are operated by owners or part owners Investments in ma- 
chinery and the employment of machines are relatively small on the 
animal-specialty farms, but there are naturally numerous buildings for 
the shelter of livestock. In southern Idaho sheep rank with beef cattle 
and hogs on animal-specialty farms, but in other parts of the North- 
west beef cattle and hogs are the more important animals. Numerous 
farms in the Willamette Valley and in northeastern Oregon are of the 
animal-specialty type The keeping of pigs there is quite closely asso- 
ciated with dairying. An animal-specialty farm resembles general farm- 
ing except in the relathe value of the animal products. Milk produced 
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is 40 per cent or more of the income on the farm, whereas in general 
farming the income from the crops and animal products including 
milk IS about equally divided Animal-specialty farms may grade into 
cash-gram and dairy places as well as general farms 

A particular type of animal-specialty farm is devoted to raising foxes 
or other fur producers. Domestic production of furs is a comparatively 
new enterprise and one adapted to land of no value for agriculture. 
The food for the animals can be fish, inferior meat, and cereals, and 
the shelters can be constructed on any sort of land. Fur farms are 
found scattered over the entire Northwest but are most frequently 
located near towns and cities in Oregon around Portland, Eugene, 
Astoria, and Marshfield. Northwestern Montana, northern Idaho, the 
Spokane region, and the northern Puget Sound are other sections 
having numerous fur farms. It is a common industry too in British 
Columbia and Alaska. In the latter territory off-shore islands where 
the foxes and mink live in semicaptivity are favored situations. 

Stock Ranches 

Stock ranches in general are of large size, comparatively few having 
less than 500 acres, with a section as large as 5,000 acres being more 
common. Some very large ranches exist in the Northwest, and, whereas 
the acreage is large, their actual number in any one state is compara- 
tively few. The largest stock ranch in Washington is between Sprague 
and Lamont and includes about 110,000 acres, not all in one con- 
tinuous block of land but stretching along for a distance of nearly 30 
miles. Stock ranches of more than 10,000 acres include only 2 or 3 per 
cent of the total number in Idaho. Large ranches are fairly common 
in eastern Oregon especially in the semidesert areas. In Washington 
they are of significance in Okanogan, Ferry, Grant, and Yakima coJun^ 
ties. A favorite location is near to range in the national forest for 
summer feeding, with available winter feed in the irrigated valleys 
that have comparatively mild temperatures during the winter. The 
sheep ranches in the Columbia Plateau, southern Idaho, and south- 
eastern Oregon use the desert browse for spring feed during the lamb- 
ing season. When the browse and other herbage become dry and 
brown in the hot summer and would be nearly worthless, herds of the 
animals are enjoying grazing in the high mountain forest. They return 
to the lowland pastures and hay fields for the winter. 

The value of the stock ranch is very low per acre. The requirements 
for grazing per animal are high, often between forty and one hundred 
acres per animal unit (interpreted as one cow or four sheep). Some of 
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the stock ranches aic inercl) wintei iecding grounds and lambing 
quarters ior sheep, with most oi the grazing being secured on national 
lorests and other pastures. Most oi the cultuated land, a considerable 
proportion of which is irrigated, is de\oted to ha\. Remoteness from 
railroads is unimportant as the Inestock can be dri\en long distances 
to shipping points The scablands and other rough land in southeastern 
Washington, and the canyon slopes and dry rolling plateau areas of 
Oregon, useless for other purposes, are aAailable for stock ranches. In 
the early days these were frequently built to their present size by the 
cow hands taking up homesteads adjacent to the home ranch and later 
selling the land to their employers. In deserts the control of water was 
a primary ob]ecti\e in the land ownership. Large stock ranches are 
seldom homogeneous but rather are scattered over a considerable area, 
with each holding controlling water suppl). By this means, control 
over large areas of the public domain could be exercised. 

The organization of grazing districts under the Taylor Grazing Act 
now enables the government to exercise control over the range in- 
dustry. Grazing districts cover all southeastern and much of central 
Oregon, and one exists just south of the Columbia River in the 
extreme north-central part of the state. There are also grazing dis- 
tricts in the southern half of Idaho and western Montana, where 
large enough areas of public domain exist to make it worth while. 
None ha\e yet been organized in Washington. 

Low prices and other bad economic conditions have compelled the 
liquidation of some old-time stock ranches, but still the range industry 
in Idaho, Oregon, and Montana is more important than is sometimes 
recognized because most of the acti\ity occurs in the more remote 
sections and apart from the better-known agricultural regions of the 
Pacific Northwest. Machinery, aside from that used m making hay, is 
not much required on a stock ranch More than 8o per cent of the 
ranches are managed by owners or part owners. The buildings may 
sprawl over a considerable area and include numerous corrals and 
low sheds, the home ranch usually having the largest area of hayland 
the place possesses Trading centers are few and widely scattered. 
Stock ranches frequently are located lOo miles or more from shipping 
points and mam supply centeis. 

Poultry Faims 

A poultry farm offers a striking contrast to the huge stock ranch 
inasmuch as most of the farms de\oted to this industry cover only a 
lew acres In Washington the more important poultry sections are 
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those of the Puget Sound Basin, including the island counties A com- 
mon size for these farms is ten to forty or fifty acres, but in King, 
Pierce, and Snohomish counties half of the farms arc nine acres or less 
in size E\en on the larger places only a lew acres would be actually 
de\oted to the chicken business. In general, the main poidtry-producmg 
centers of Washington share much the same aiea as do the dairy fauns. 
Favorable climatic conditions, rather low price for land, co-operative 
marketing, and the fact that little capital is required to start in the 
poultry industry have resulted in a phenomenal growth since 1920. 

Poultry raisers o*ften come from among persons who have retired or 
been displaced in commercial or industrial life of the coast cities A 
very strong co-operative association has greatly assisted in the market- 
ing of the produce, and its substantial branches are prominent among 
the commercial buildings of cities in the poultry districts The poultry 
houses and the flocks of acti\e white Leghorn hens are prominent fea- 
tures of the districts. The dwellings are usually modest ones Poultry 
raisers commonly have a garden and perhaps a fruit orchard and a cow 
but seldom are able to raise much of the feed for their flocks, which 
provide all the cash income The outlay for feed is usually the largest 
expense. Yakima and Spokane valleys in eastern Washington are 
active m the poultry business but not nearly so important as the 
western area In Oregon the Willamette Valley is the leader, where 
many farms, mostly small, are devoted to this industry Commercial 
egg production ordinarily brings in about 8 per cent of the gross 
agricultural income of Oregon Poultry farms, including turkeys, are 
locally important in Idaho, and a minor industry m western Montana. 
They are also of general occurrence in the vicinity of cities everywhere 
in the Northwest. It is probably needless to say that most poultry 
farms are operated by owners 

Self-Sufficing Farms 

Self-sufficing farms are those on which half or more of the total 
value of all farm products is used by the operator's family These self- 
sufficing farms are found in greatest numbers in the timbered or cut- 
over areas of the Northwest, as the Puget Sound Lowland, and moun- 
tain valleys tributary to the north Idaho panhandle and western 
Montana They also occur on the cut-over land of the coast region of 
Oregon and in the foothills about the Willamette Valley Where 
physical conditions permit, it is possible by planting a variety of crops 
and keeping several kinds of animals to make a farm nearly self- 
sufficient. High land values, mortgage payments, and taxes which re- 
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quire substantial cash payments make it dijflicult loi a faimer to li\e 
on a selt-sufficing iarm. Hence, in general, tins t)pe ol iarm is located 
be)ond the immediate neighborhood oi cities and is seldom iound 
within the areas o£ established substantial agricultuie The peisonal 
factor is also important, and in general the opciators of seli>sulhcient 
farms, who are also nearly always the owners, are those who arc either 
willing or forced by necessity to li\e a “simple life.” The) must be 
contented with a somewhat lower standard oi h\ mg than is found m 
those types of farming that provide a larger cash income. The quarter- 
section farm is the more common, but many are of smaller size, espe- 
cially where purchased from logging companies or other corporations 
Most of the self-sufficing farms are nonirrigated, and where irriga- 
tion is practiced it is generally a local affair with water taken from some 
mountain stream or spring The value per acre is low The farm ma) 
include much rough land and be inaccessible because of distance from 
towns and poor roads. The buildings are often of home construction 
and represent only a small investment Li\e»tock is seldom more than 
enough to supply family needs, two or three horses, a cow or two, a pig, 
and a small flock of poultry are about all, the number of animals being 
limited by the comparatively small amount of hay and gram produced 
and by the disinclination or inability of the owner-operator to go into 
the business on an extensive scale. Hand methods of clearing are com- 
monly used because funds are lacking for hiring or for purchase of 
power and machinery The clearing ol land and preparation for crops 
therefore proceed slowly. Those living on self-sufficing farms are fre- 
quently men who have saved a limited amount of capital from logging 
or industrial occupations and, through age, sickness, or unemployment, 
have decided to seek independence on a small farm. Another type ma) 
be called “residual,” and consists of those left behind by a shifting 
industry like logging With a few cows, pigs, chickens, some hayland, 
a large garden, small family orchard, and a wood lot from which some 
cord wood may be produced for sale, it is possible to provide a fair 
standard of living with a very small cash outlay 

Part-Time Farms 

The part-time farm is one on which the operator spends 150 days or 
more off the farm in other than farmwork. Part-time farms are of 
greatest significance near large cities and highly developed industries, 
where men live who like to live in the country while employed in 
factories or service occupations in the city Altogether, thousands of 
families live on part-time farms. Even in Idaho, where urban popula- 
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tion is small, a siu\cy showed 2,570 part-time farms 111 the state, 
representing 6 per cent oi the total In western Washington and the 
Willamette Valley this number is greatly exceeded. The income de- 
rived irom part-time larms is not adequate to support a iaimly, but 
that IS generally unimportant as the homeowner expects to earn much 
of his expenses elsewhere Some part-time farms are associated with 
the logging industry, and then the farm, in size and general organi/a- 
tion, leseinbles the self-sufficient farms in the area But near the cities 
the part-time farms seldom exceed more than a few acres in size. Often- 
times the buildings have been wholly or partially built by the owner 
The garden, poultry, a cow, and berry patch supply much of the food 
for the family and may furnish a surplus for sale This is a fluctuating 
farm class and may shift to self-suflicient if business is bad. 

Summary 

From the combined effects of numerous factors, eleven well-defined 
types or separate systems of farm enterprises have developed in the 
Pacific Northwest. (1) general, (2) cash-gram, (3) crop-specialty, (4) or- 
chard and small fruits, (5) truck, (6) dairy, (7) animal-specialty, (8) stock 
ranch, (9) poultry, (10) self-sufficing, and (11) part-time 

REFERENCES 

“Agricultuial Resources and Factois Affecting Their Use,” Idaho Ag}ic}iltiiral Ex- 
pemnent Station Build in 207, Moscow 

Bvki'r, O E, “Agricultuial Regions of North Ameiica,” Economic Geography, Vol 
7, pp 109-153, 325-364, Vol 8, pp 325-377 

“Graphic Summai) of Agiicultine and Land Use in Oiegon,” Agntultinal Experi- 
ment Station Circular 114, O S C, Coivallis, 1935 
Johnson, Nlil W, and M H SvuNnrRSON, “T)pes of Fanning in Montana,” Mon- 
tana Agricultural Station Bulletin 328, Bo/einan, 1936 
“Natiiie and Distiil^iition of T>pcs of Farming in Washington,” Washington Agri- 
cultural Expel irnent Station Bulletin 301, Pullman, 193 1 
Physical and Economic Geography of Oregon^ Oiegon State System of Higher Edu- 
cation, pp 146-208, 1940 

“Present Land Uses — Washington,” Washington Agricultural Experiment Station 
Bulletin 288, Pullman, 1933 

“Tiends in Agriculture m Washington, 1900-1930,” Washington Agricultural Experi- 
ment Station Bulletin 300, Pullman, 1934 

“T)pes of Farming in Idaho,” Idaho Agricultural Experiment Station Bulletin 208, 
Moscow, 1934 



CHAPTER 15 


WHEAT AND WHEATLAND UTILIZAI’ION 
By Harold H. Rhodes 

Wheat IS a favorite crop of pioneer lands where locatu e and climadc 
factors are suitable for its production Climatic conditions are favorable 
for wheat in many parts of the Pacific Northwest, particularly south 
and east of the northern and southern bends of tiie Columbia River, 
and south and east of the lower Snake River in Washington and Idaho. 
Other centers are in southern and southeastern Idaho and in the Wil- 
lamette Valley. These lands, thinly peopled and new both in an actual 
and a relative sense, are also remote from the large population and 
market centers of the United States Under prevailing conditions, 
wheat is the most profitable agricultural cash crop which can be 
grown 

World and domestic demand for wheat is large and relatively steady. 
Owing largely to the high yields, to the ease of growing the crop, and 
to the difficulty of growing and marketing profitably any other crop, 
wheat came early to be the dominant commodity of the semiarid and 
subhumid Northwest. 

Surplus Wheat 

With a surplus crop well above present and potential local needs, 
the Pacific Northwest has long been a great wheat trader, miller, and 
shipper. Wheat makes up a large percentage of the rail traffic, and 
wheat and flour are major commodities in Puget Sound and Columbia 
River outbound traffic Most of the surplus goes to the Orient, to 
Europe \ia the Panama Canal, or to California. The Pacific Northwest 
produces lo to 15 per cent of the wheat of the United States, but fur- 
nishes more than 20 per cent of the total United States wheat and 
flour exports. 

The economy of the Region is therefore sensitive to world condi- 
tions in breadstuffs, including bumper crops and depressed markets 
The blocked or channeled trade of the last few years and the large-scale 
wars and attendant restrictions have had their effect on the surplus 
grain grower of the Northwest. 
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'Tlozv'' of Wheat. Beginning in the 1870’s, the Pacific North- 
west gram export rose gradually to about 25,000,000 bushels annually 
for the 1900-1914 period. During the First World War, Northwest ex- 
ports were hard hit, but much gram moved east by rail for domestic 
use. From 1920 to 1930, an average of more than 40,000,000 bushels was 
exported each year, with an all-time high of 63,000,000 bushels in 
1927-1928. Since 1930 there has been a drop in the foreign demand, 
with Northwest exports at times down to less than 20,000,000 bushels 
a year. 

Until shortly before 1890, most of the w4ieat and flour exports moved 
via the Columbia River through Portland. With the intensification of 
wheat growing in eastern Washington and northern Idaho more grain 
began to reach Puget Sound, shipments increasing from 1900 through 
the war period The Columbia River area regained its leading position 
after the War and has retained it since Puget Sound exports of flour, 
however, exceed those of the Columbia River. Indeed, flour shipments 
from Puget Sound are greater than its grain exports Since liners carry 
most of the flour shipped abroad, Seattle wuth its greater liner traffic 
has an advantage over Portland m milled cereals SpoEane and Tacoma 
follow Seattle and Portland as leading milling centers Flour mills 
are widely distributed within or adjacent to the wheat fields east of 
the Cascades The Dalles, Pendleton, Boise, Walla Walla, Wenatchee, 
Ritzville, and Cheney are among the many, minor flour mill sites 

Five to ten million bushels of wheat, principally high-protem, hard 
red spring, move into the Northwest milling centers each year, chiefly 
for blending in flour manufacture for domestic consumption 

Relationships of Farmland and Cropland to Total Land Area 

Land in Farms. Pei Cent of Total Land Area.^ Of the eight areas 
of the Pacific Northwest that have more than 40 per cent of the total 
land area in farms, only one is large (Fig. 99). In two sections of that 
area, 70 to 98 per cent is in farms The first, or southeastern Wash- 
ington, section has a very large percentage of the total land area in 
farms Whitman County, for example, has 98 4 per cent and Lincoln 
County 91 3 per cent North-central Oregon contains the second section 
of special note Gilliam County in that section has 88 2 per cent of its 
total area in farms 

A large amount of land in southern Oregon and southern Idaho is of 
minor importance except locally. Most of that land lies on the outer 


^ Data relate to counties 
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or lower side of the isopleth- of 25 per cent. Arid or desert conditions 
prevail over most of the area; thus no large percentages of farmland to 
total land are in evidence except where water is available from ground 
water or impounded surface sources. 

In the low percentage areas of the west, north, and east, forests and 
mountains are primary factors in explanation of the comparatively 



Fig. 99. Land in farms: percentage of total land area. 


small importance of farmland in those Pacific Northwest areas. In 
fact, some of the least well-known parts of the United States lie in 
rugged central Idaho. 

Land m Crops: Per Cent of Total Land Area. The map in Fig. 100 
shows total cropped area in relation to total land area. From the map, 
seven areas appear to be relatively more important than others of the 
Pacific Northwest with respect to cropped land. Note the close simi- 
larity in location of most of the major areas on the maps in Figs. 99 and 
100. General correspondence of location can be noted, for instance, 
between areas within the isopleths of 40 in Fig. 99 and those within the 

2 An isopleth is a line which connects places of equal percentages or equal rela- 
tionship values. 
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isopleths o£ lo in Fig. loo. Southeastern Washington, south and east 
of the Columbia River, is shown by both maps to be the outstanding 
farming and cropland region. 

Marked differences in the two maps appear in the percentage rela- 
tionships. In north-central Oregon, for example, a comparatively small 
percentage of the total land is cropped in contrast to the large per- 
centage of land in farms. Poorer lands and particularly lower rainfall 



than in areas farther northeast are major reasons for the unfavorable 
correlation there as compared with the favorable or high correlation 
in southeastern Washington and an adjacent part of western Idaho. 
Other chapters of this book, including those relating to forests, water 
resources, natural vegetation, climate, and relief features indirectly 
offer explanation for the small percentage of cropped land in the 
south-central, west, north, and east-central portions of the Region. 

M'ajor Wheat Areas 

Land in Wheat: Per Cent of Total Land in Crops, The map, Fig. 
101, portrays, on an acreage basis, the relation of wheat to all crops. 
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Central Area, In each of four large areas of the Pacific Northwest, 
wheat makes up 20 per cent or more of the total land in crops (Fig. loi). 
By far the largest of those is the central area, which extends from the 
Cascade Mountains in an approximate west-east direction to tlie out- 
liers of the Rocky Mountains. Most of that extensive territory lies along 
the south side of the Columbia and lower Snake rivers. The northerly 
bulge, corresponding figuratively to the crown of a hat, lies east and 



Fig. 101. Land in wheat: percentage of gross cropped area. 


north of the lower Snake River. The area in the west and north 
roughly parallels the bend of the Columbia, but the boundary lies 
slightly outside the bend. The northern boundary extends east and 
north of Spokane over into Kootenai County, Idaho. The eastern 
boundary lies in western Clearwater and Idaho counties. 

Although the percentage of land in crops is small in the Oregon 
section parallel to the Columbia River (Fig. 100), the percentage of 
wheat in relation to cropped land is large (Fig. 101). Thus wheat pro- 
duction is a major activity in north-central Oregon, where it ranks 
more favorably with southeastern Washington as a producer than 
might be anticipated from the map in Fig. 100. In like manner the 
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oval-shaped section westward in Idaho ranks well with the chiei wheat- 
lands ot southeastern Washington. 

Western Area. In the humid lands west ol the Cascades, climatic 
conditions and competition ol other crops relegate wheat to a compara- 
tively minor position in the agricultural economy. However, wheat had 
the advantage of an early start, being commercially important in the 
AVillamette Valley by 1859. Here wheat now occupies less than 20 per 
cent of the total land in crops, but its aggregate production for the 
valley as a whole is large. Stock feeding takes considerable gram in the 
valley. Partial soil exhaustion, competition in use of land lor other 
products, competition of the large-scale semiarid specialized wheat- 
lands, and new varieties of wheat east of the Cascades ha\e resulted in 
the gradual decline of the crop in the Whllamette Valley. 

Noitheasteui Aiea. The northern part of the Idaho Panhandle 
and the Bitterroot-Clark Fork valleys have 20 per cent or more of 
cropped land in wTeat. Total acreage m crops is not large, and wheat, 
m a relative sense, is a major crop only in spots. 

Southeastern Idaho. In southeastern Idaho one area of note appears 
(Fig 101) within which are two sections separated by Bingham County 
The northeastern section has 30 to more than 50 per cent of the 
cropped land devoted to wheat, and the larger southwestern section 
has 30 to more than 70 per cent. The economy of the latter section 
is tied principally to the Salt Lake region Barren lava-flow lands of 
Blame, Minidoka, and eastern Lincoln counties lie between the two 
major wheat areas of southern Idaho 

Southwestern Snake Rive't Aiea North of the Snake River from 
approximately central Lincoln County west to the Idaho-Oregon 
boundary is a fourth area of the Pacific Northwest in which wheat 
occupies 20 per cent or more of the cropped land. From the map it 
appears that wheat is particularly outstanding m the crop combination 
of the eastern part. In actual acreage, however, the western part is 
equally important. Canyon and Camas counties each having about 

30.000 acres in wheat For general purposes the small district north of 
Canyon County may be included as an extension of the larger southern 
area, although it has somewhat poorer wheatland. 

Survey of Wheat Agriculture 

Acreage. The Pacific Northwest states rank as follows in wheat 
acreage Washington, 1,934,000, Idaho, 880,000; Oregon, 835,000, and 
the fourteen western counties of Montana, 113,000.^ The total is 

3.762.000 acres, or about 6 per cent of the United States wheat acreage. 

® All figures given to nearest thousands 
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Fallow Land. Fallow-land acreage is larger than the acreage in wheat 
in the principal Pacific Northwest cash-grain areas. The wheatlands 
are relatively dry and need an accumulation of one year’s moisture for 
another year’s crop. In the Big Bend,^ for example, much of the land if 
devoted to crops is suited only to wheat, but the crop must be grown 



Fig. 102^. Nineteen counties, each of which produces more than 1,000,000 bushels 

of wheat. 


by the wheat-fallow method. Acreage of fallow land is small in relation 
to that of wheat, chiefly in the humid or irrigated areas. The humid 
Willamette Valley, the irrigated Payette and Boise valleys, and the irri- 
gated Twin Falls area are examples. Irrigated wheat in southern Idaho, 
as in Canyon County, accounts in large measure for the small rela- 
tive amount of fallow and the large per acre wheat yield.^ 

Size of Farms. Farms vary greatly in size. The irrigated wheat farms 
are smallest, those on the dry danger line the largest. In irrigated sec- 

‘^The Big Bend is the territory which lies within the large westward “bulge” or 
bend of the Columbia River. The counties of Douglas, Grant, Franklin, Adams, and 
Lincoln constitute the Big Bend Area. 

''Iirigation is a minor factor in wheat production in the Pacific Northwest. Only 
5 or 6 per cent of the entire crop is produced with the aid of irrigation. 
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tions they are about lOO to 175 acres, but near the dry Columbia Basin 
of Washington and in parts of central Oregon they range from 1,000 to 

5.000 acres. In the more humid Palouse most of the farms are 500 to 

1.000 acres in extent. 

Winter and Spring Wheat. Both winter and spring wheats are grown. 
Winter grain, with 58 per cent of the acreage and 60 per cent of the 



Fig. 1025 . Counties shaded black have 5,000 acres or more in wheat with 60 per 
cent or more in winter wheat. Upper figures represent number of acres to nearest 
thousand and lower figures percentage of winter wheat to total wheat acreage. 
Cross-hatched counties have less than 60 per cent winter wheat or plant less than 
5,000 acres. Counties with diagonal ruling plant have less than 20 per cent of the 
total acreage in wheat. 


production, usually outyields spring. Washington and northern Idaho 
afford good examples of this higher return from fall-sown crops. Spring 
wheat in southern Idaho, however, ordinarily outyields winter because 
of the high returns of irrigated spring grain. In the Northwest as a 
whole, '‘Spring varieties are used as a substitute for winter wheat when 
the fall is dry, as a replacement for winter wheat when it fails to survive 
the winter, and in certain areas where conditions are generally unfavor- 




352 


WHEAT AND WHE \TL \ND UTILIZATION 


able for winter wheat The spring acreage thereiorc \aries greatly 
Irom year to year, tending to be high when winter-wheat acreage is low 
because of light planting or heavy abandoninentA Normally abandon- 
ment IS not large. 

Vaueties. No one variety ol wheat is suited to all soils and rainlall 
conditions in the Region B) trial and error larmcrs ha\e learned the 
\arieties best adapted to their lands. Agricultural experiment stations 
have helped by the breeding ol improved strains and new varieties that 
ha\e largely replaced less desirable wheats. On dryland Turkey is a 
leading winter variety and Baart is principally used for spring planting. 
With more rainfall, Triplett and Ridit are satisfactory winter wheats, 
whereas Bluestem and Federation are prelerred for spring seeding.^ 

Harvesting Harvesting generally begins in mid-July and ends the 
third week in August (Fig. 97). In the Umatilla section of Oregon 
cutting occasionally begins the latter part of June. Most of the wheat is 
now handled by combines of two basic types. Most widely used is the 
“sack type,” which cuts, thrashes, and sacks the grain The sacks are 
scattered in groups on the fields and later arc collected and hauled by 
truck to the nearest warehouse or elevator. The other combine is the 
“bin type” (Fig. 103), which cuts, threshes, and carries the grain im- 
sacked in a bin. A truck meets the combine at designated places on the 
fields and is automatically loaded with wheat from the combine bin as 
both combine and truck move along the fields together One unloading 
of a combine will not make a full truckload of gram. 

Wheat has been shipped m bulk for only a relatively short time, the 
change to definite dominance of bulk handling for export taking place 
as recently as 1924-1925 Transportation from farms to terminals in 
the Northwest is still predominantly in sacks ^ 

Yields Wheat returns are largest on the irrigated and on the more 
humid lands. On the irrigated farms yields vary from 30 to 70 bushels 
per acre For example, most of the irrigated land in Kittitas and 
Yakima counties produces more than 30 bushels The more humid 

E G Schafer, E F Gaines, and O E Barbee, “Wheat Production as Influenced 
by Variety, Time of Seeding and Source of Seed,” State College of Washington Agri- 
cultural Expenment Station Bulletin 159, p 7, Pullman, Maich, 1921 

" “Wheat Studies of the Food Research Institute,” p 372, Stanford University, 
Calif , August, 1934 

^ State College of Washington Agricultural Experiment Station Bulletin 289, pp. 
40, 43, Pullman, October, 1933 

® Wheat sacks in the summer of 1940 were so high priced — twelve to thirteen 
cents — as a lesult of war conditions that many farmeis used old sacks to move the 
gram At waiehouses sacks were ripped open, emptied, and taken back to the farms 
to be used again 
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parts of Idaho and Washington return 25 to 50 bushels. On the dry 
“near desert’’ lands yields in some sections are less than 5 bushels 
per acre. 

Production. Nineteen counties, or approximately 14 per cent of all 
Pacihc Northwest counties, produce 1,000,000 or more bushels of wheat 
(Fig. 102 A). In that category are nine Washington, seven Idaho, and 
three Oregon counties, with about 48,884,000 bushels or nearly yo per 
cent of the total. Whitman County, Washington, is the leader. Indeed, 



Fig. 103. Combination “sack-and-bin” type combine. Much wheat is trucked in bulk 

to the railway. 


it grows more than one-fourth of the state’s wheat, and 13.6 per cent of 
all that is produced in the Northwest. Of the thirty-nine counties of 
Washington, the nine shown in black on the map in Fig. 102^ grow 
about 87 per cent of Washington’s crop and approximately 45 per cent 
of the total Northwest production. 

Because of space limitations the discussion of wheat-growing systems 
and practices will be limited to the most significant center of the North- 
west, the Palouse, and to one contrasting area, the Big Bend. 

The Palouse 

Part of productive Whitman County and other counties of Wash- 
ington and Idaho together form the undulating Palouse, with its dune- 
like appearance from the air. Steeply rolling and maturely dissected, of 
semihumid climate and loessial soils, the Palouse has long been synony- 
mous with Northwest wheat. 
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Settlement of these rich prairies began in the early 1870’s, although 
villages near the present sites of Colfax, Washington, and Lewiston, 



Fig. 104. To save transportation costs, sacked wheat from hill farms above the 
Snake Canyon is sometimes lowered by aerial conveyor to the railroad. 


Idaho, were already established. Cattle had been introduced earlier, 
but settlers found the land and climate so well suited to wheat that it 
soon became the dominant crop. Prior to the arrival of railroads in the 
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early i88o’s, the Snake River provided an outlet to the coast for 
Palouse wheat Gravity tram%vays were used to move the gram from 
the upland to ri\cr steamers some 1,800 feet below (Fig 104). In 
addition to impro\ed transportation, the railroads caused a spreading 
of settlement back Irom the ri\er and an intensification of land use. 

The Fcnming Systejn Changes Combination grain and livestock farm- 
ing prevailed up to about 1885 Since Mrgin land was abundant, only 
the moderate slopes were opened to cultivation, steep slopes and rough 
lands were pastured Gradually gram became more and more impor- 
tant and cattle less significant in the agricultural economy The steeper 
Palouse slopes were plowed. Spring wheat was planted every year. 
Some oats and barley were later introduced. During the early days 
considerable grain was cut for hay to be fed to cattle and horses 

Soon gram yields declined and a fallow system was introduced. Lack 
of sufficient moisture some years appears to have been a major reason 
for the introduction of the system. Prior to 1914 a three-year rotation 
was practiced, consisting essentially of winter wheat, spring wheat, and 
fallow Soon thereafter one crop was omitted and a two-year rotation 
(wheat one year and fallow the next) became common. 

Tillage Piaciices Change Prior to the First World W^ar, tillage 
practices were simple and the agriculture of the time may be said to 
ha\e been relatnel) extensue in character. Horses were used for 
plowing, harrowing, and harvesting Stubble was cut short and gener- 
ally not burned Later “the long stubble left by the combine made 
proper plowing so difficult that the practice of burning it became wide- 
spread ” Burning tvas a destructi\e practice since it resulted in the 
loss of valuable nitrogen and organic materials and paved the way for 
diminished crop yields in the future. (See Chapter 7 ) 

During the World War tractors were introduced on many farms, but 
were inefficient, difficult to handle, and costly to operate. They were 
successful only on moderately level terrain — a scarcity in the Palouse. 
With gradual improvement, these machines increased in number, and 
the decade 1920-1930 saw them wndely used Horses, m consequence, 
became less numerous. This trend toward full mechani/ation is 
t)pical of the wheat areas in the Northwest. 

The use of machines led to further changes in utilization of land. 
Greater intensity and frequency of cultivation were made possible. 
Finer seed beds could be prepared, less land was needed for forage, 

F Landcrholm, "The Economic Relation of Tiaclors to Faim Organization 
111 the Giain Farming Aieas of Eastern Washington,” Stnte College of Washington 
Agncultural Experiment Station Bulletin 310, Pullman, April, 1935 
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and more acreage could be de\oted to wheat. Differences in harvest 
practices as a result of use of mechanical ec]uipment led to burning of 
wheat and pea residues. This resulted in se\ere loss of organic mate- 
rials, which in turn led to breakdown of soil structure and ultimately 
to diminution m crop yields. By 1933, about 75 to 80 per cent oi the 
grain residues and 90 to 95 per cent of the pea residues were burned. 
Greater intensity of cultivation made the soil more susceptible to 
erosion by wind and water. Man and the machine had destroyed the 
natural balance in another subhumid part of the world. 

Present Tillage System. 

Wheat is widely grown . . . '‘usually after summerfallow but also 
after wheat or field peas . . . the three-year rotation of winter wheat- 
spring grain-summerfallow is often practiced The land in these rota- 
tions IS in fallow during the summer months one out of two or three 
years. Field peas are frequently substituted for summerfallow, usually 
in a wheat-field pea rotation. Winter wheat is more extensnely grown 
than spring wheat, although both produce satisfactory crops. While 
the spring grain is usually wheat, it may be either oats or barley 

“Summerfallow land that is sown to winter wheat, in either the two- 
or the three-year rotation, is plowed in the spring, usually during April 
or May, and is given sufficient summer tillage to control weed growth. 
The winter wheat is sown on this fallow in the fall during September 
or October 

“Land that is to be sown to spring gram following wheat is commonly 
prepared by plowing in the fall after the work of sowing winter 
wheat has been done Plowing may be completed in the early spring if 
interrupted by unfavorable weather conditions in the fall Early sow- 
ing of spring grain is generally recognized as being superior to late 
sowing.'’^- 

Destructive Results. Agriculture in the area has been predominantly 
cash-grain agriculture The land has been maltreated for fifty to sixty 
years by a cropping system which has taken much from the soil and 
replaced little. The soil has lost a large amount of its organic material. 
Its structure has been broken down in part by the pounding and pul- 
verizing of power equipment. On much of the steeper land the “A” 
horizon or top soil has disappeared. Erosion losses on poorly managed 

Four to thirteen million bushels are used for feed purposes in Pacific Northwest 
wheat areas 

E. G Schafei, L C Wheeting, and S C Vandecaveye, “Crop Rotations,” State 
Cotleg^e of Washingtofi Agnctdtural Expetiment Station Bulletin 344, p 13, Piillinan, 
March, 1937 
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lands of ihe Palouse ha\c been terrific Bald, brownish clay subsoil 
has appeared Those clay knobs arc readily distinguishable even to the 
untrained eye, and arc a sad indicator of man’s failure to make a 
satisfactory adjustment to his en\ironmcnt. Wheat )ie]ds are still much 
higher than the national a\erage, 25 to 50 bushels as compared with 
12 to 15 bushels, though }ields ha\e declined markedl) in many sec- 
tions of the Palouse. 

ReadjusUnents A number of hopeful signs relative to management 
of wheat farms ha\e been ajDpearmg, particularly since 1933 Fallow 
land has been disappearing, and steep, severely eroded, north slopes 
subject to snow drifting ha\e been seeded to smooth bromegrass, 
alfalfa, and orchard grass Clay outcrops on hilltops are now being 
planted with crested wheatgrass, slender wheatgrass, smooth brome- 
grass, and alfalfa Sweet clo\er is now very much in evidence on the 
farms, whereas, seven or eight )ears ago, almost no land was de\'Oted to 
that crop Hay land has approximately doubled in a few years. 

Today numerous farms are operated on four-, five-, six-, or seven-year 
rotation plans. One common plan — a six-year rotation — calls for sweet 
clover the first and second years, winter grain the third, spring gram 
the fourth, peas or fallow the filth, and winter grain the sixth year. A 
livestock program is being incorporated into the new land-use prac- 
tices in some sections Livestock seems best suited to certain of the 
smaller farms. Large-scale wheat farmers are difficult to convert to 
combination farming They have more leisure time as wheat farmers, 
have fairly good incomes, and have been content to ignore livestock on 
any major scale Howe\er, some are beginning to keep livestock be- 
cause of diminishing wheat returns and government subsidies. 

Some of the Palouse farmers are now realizing that land-use practices 
must be altered On one farm, gullies have been brought under control 
and the upper 25 to 30 per cent of the hills seeded to grasses and taken 
out of cash-crop production. Those hilltops had been producing less 
than ten bushels of wheat per acre^"^ (Fig 105) Moreover, erosion of 
the upper slopes threatened the more productive lands below. The 
lower slopes are being managed more scientifically and the average per 
acre farm yield has increased Fallow land is greatly reduced, and peas 

For example, one farmer’s 1,600 acre wheat £aim had no land in fallow in 1940. 
Only a few \eais ago theie was much fallow land even on 40 to 60 pei cent slopes. 

About ten 01 moie fnishcls pei acie aie lequiied in the Palouse in order to 
return a profit according to the farmeis’ way of computing values, hence some feel 
that It does not pay to glow wheat on those submaiginal lands Seveial factors, in- 
cluding wheat prices and the value set on such land, should be considered 
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are becoming more important in the crop combinationA*"^ Peas give 
the operator a cash return and also serve to build up the nitrogen con- 
tent of the soil. Wheat can then be grown on former pea land with 
good results. By scientific methods it has been shown that a field peas- 
wheat rotation is '‘most productive on the basis of income per acre.” 
There may be less land in wheat in the future, but the cultural 



Eig. 105. Cross-section of a typical Palouse Hill, showing comparative yields of 
wheat. Sample soil columns from the same sections showed the following results: 


Section 

Depth of top soil 

Lower south slope 

44 inches 

Middle south slope 

18 inches 

Upper south slope 

10 inches 

Hill top 

none 

Upper north slope 

20 inches 

Middle north slope 

24 inches 

Lower north slope 

42 inches 


landscape of the Palouse is being unmistakably redesigned for the 
better. 

The Big Bend 

Another type of wheat-growing region is the “Big Bend” between 
the curving course of the Columbia River northwest and west of the 
1 ’' Condensed from Gordon Klemgard, “Practical Erosion Control as Applied to 
Grain Growing in the Palouse Country,” Northwest Science, Vol. 13, February, 1939. 
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Palouse. It has, in contrast, a surface which is level to undulating 
and a rainfall under 15 inches. The farms of the Big Bend are of 
greater si/e, but the percentage of cropped land is smaller than on the 
more humid areas to the eastward. Wheat growing in the northern 
parts of the area is gencrall'y successful, but on the Central Plains where 
the rainfall is 8-10 inches or less )iclds are so low (a survey shows 45 
per cent of the fields yielded under 10 bushels to the acre^^) that the 
farms are mostl) submarginal On areas of Ritzville soil, many farmers 
have learned to grow wheat profitably by '‘stubblmg in’" the grain 
without sowing They handle large land units cheaply with power 
machinery, and they use tillage implements such as wceders and disks 
that prevent blo’^ving of the soil instead of following plans that pro- 
mote wind erosion They harvest thousands of acres each year Unless 
special methods are used, winds cause much damage to cropland by 
deflationary action particularly on the light “blow soils ” Wind erosion 
is readily observed in freejuent dust storms Summer fallowing must 
be done carefully or wind erosion starts Severe soil losses make it im- 
perative that proper farm-management practices be adopted through- 
out the Big Bend and parts of Oregon having similar conditions. 
Establishment of a lorage-crop cover appears to be one of the best ways 
of controlling the wind erosion. 

Wheat, as a result of growth under dry conditions, has a high protein 
content and hence commands a higher price on the market than low- 
protein wheat, which helps to offset the disadvantage of low yields. In 
the Columbia Basin, crop failures occur Irequently as a result of 
dry years Yet since no other good cash crop is knowm that can be grown 
effectively in the Big Bend, the only alternatne to wheat is livestock 
ranching, and larger farm units than now prevail vvrould be necessary 
in order to make that adjustment effective and profitable 

The Big Bend suffered a sharp population dccline^^ from 1910 to 
1930 as the result of crop failures and land abandonment as well as 
consolidation into larger units Development of irrigation through use 
of water from the Columbia River will undoubtedly result in future 
increase of population and there should be a material change in the 
character of land use As a dry-farming wheat country much of the 
western part of the Big Bend will be subject to contraction and expan- 

E On, C P Hcisig, J C Knolt, and C L Vincent, “Ticnds and Desirable 
Adjustments in Washington Agricultuie/’ Estate College of Washington Agricultural 
E\pe) iment Station Bulletin 335, p 13, Pullman, July, 1936 

Paul H Landis, “Rtnal Population Tiends m Washington,” Rural Sociology 
Series in Population, No 1, State College of Washington Agricultural Experiment 
Station Bulletin 333, Pullman, July, 1936. 
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sion with dry and wet qcles ot precipitaLion and with periods ot low 
or high prices for wheat. 

Conclusion 

The present trend indicates that the pooicr lands will gradually be 
taken out of wheal production in the Noiiliwesl, as marked b) the 
closer relationship oi wheat operators, experiment stations, and gov- 
ernment agencies Better varieties of giain are adopicd as rapidly as 
possible after they prove successful in the areas for w Inch they are de- 
veloped. Work of the federal government through the United States 
Department of Agriculture, Soil Conservation Seivue, and other agen- 
cies is bringing about readjustments on both poor and good lands In 
the wheatlands, soil-conservation practices should give the farmer, 
at little or no additional cost to him for ccpiipmcnt, as much net 
income as he received by former poor practices Poor wheatlands are 
being seeded to grass and forage, and by scientific management the 
good lands should become permanently productive Except for con- 
traction of wheat in the drier perijiheral parts of the Northwest, relative 
areal stability seems likely to prevail for some time. Through greater 
diversification, the future should show better adjustment of man to 
land m the Region. 
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TREE FRUIT AND NUT INDUSTRY 
By R M Shaw 

Legend places the first orchard in the Pacific Northwest at Fort 
Vancouver. In 1824, at a dinner m London honoring Sir George Simp- 
son and his men who were about to depart for service in America, a 
woman dropped apple seeds irom the dessert into Simpson’s waist- 
coat pocket and bade him, in jest, to plant them upon his arrival 
there When dining at Fort Vancouver three years later, he discovered 
the seeds in the pocket of the same waistcoat and gave them to the 
gardener of the Hudson’s Bay Company who planted them on the 
grounds of the fort. The story of commercial production, however, 
begins in the forties when orchards were planted from grafted trees 
and seeds brought overland from the East by settlers Development 
followed, reaching a point in the late fifties and sixties where various 
fruits were provided for local markets and apples for California 

Mam expansion of the industry did not occur until the decade 1905- 
1915, after transcontinental railroads were serving the region and fairly 
large irrigation projects were in operation Men from all callings 
of life, in all parts of the country, were attracted to the fruit districts 
by stories of fortunes to be made in apples. Although distant from 
markets, the industry grew rapidly, and land suitable to fruit trees was 
planted about as fast as it was brought under irrigation.^ The fruit 
was sold in eastern United States in competition with that grown 
locally, as well as in many foreign countries. 

Several factors, both natural and human, favored these early-day 
developments Natural conditions, especially m the irrigated valleys, 
were favorable for growth of trees and heavy production of large, 
shapely, and well-colored fruit. Absence of summer rainfall minimized 
fungus diseases, irrigated soils were generally high in the elements of 

^During the five-year period, 1934-1938, nearly a fourth of American peaches, 
pears, plums and prunes, cheriies, and commercial apples was produced in Wash- 
ington, Oicgon, Idaho, and Montana Production for 1939 in these states was 
3,910,60^ tons (fresh basis) Washington produced 65 per cent of this amount, Oregon 
27 per cent, Idaho 7 pei cent, and Montana 1 per cent. 
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fertility except lor a cicftcieiicy in humus, an abundance of irrigation 
water existed, maximum sunshine promoted growth, cool nights 
colored the fruit, and insect problems were not serious Eluman factors 
were important also since northwestern growers did several things that 
were not done in the East (i) Although early orchards contained many 
kinds and varieties of fruit, growers soon specialized in order to pro- 
duce sufficient quantities of one type to ship in carload lots to distant 
markets at favorable rates This also made it easier to advertise and 
establish a reputation.- ( 2 ) Realizing that markets were distant and 
that a large portion of the selling price went for freight rates, growers 
found that it paid to ship only fine fruit. Hence, orchards were, as a 
rule, better pruned and more thoroughly sprayed than was common in 
the East, resulting in not only better fruit but also a higher average 
yield (3) Careful grading, attractive packing, and certification of 
quality were the next contributions to sales promotion. Instead of 
barrels, boxes holding a bushel of fruit were used. Each box contained 
apples of even size and quality, individually wrapped in paper, and, to 
give further confidence to the buyer, was stamped with the names of 
the grower and professional packer as well as the number of apples 
Thus, large size and superior appearance of the fruit, careful selec- 
tion of varieties, and attractive packing made it possible for northwest- 
ern growers to sell to eastern markets sufficiently above the price of 
eastern fruit to cover transportation costs. 

In recent years the industry has not been prosperous and many 
orchards, especially apple, have been removed. This is reflected in the 
landscapes of many districts, by occasional areas of dead or uprooted 
trees and stumps and open spaces among the orchards in contrast 
to former days. A number of factors account for this condition. (1) To 
meet northwestern competition, eastern growers have improved their 
practices. Low-grade apples are rapidly disappearing from the orchards 
and superior varieties are taking their places The barrel has almost 
disappeared, being replaced by the bushel basket, and recently by 
boxes for choice fruit The best of the eastern pack now equals that 
of the Pacific Northwest in appearance and quality, thus reducing the 
advantage formerly enjoyed by northwestern growers Apples, widely 
grown m the East, suffer most from this improvement Sweet cherries, 
pears, apricots, prunes and plums, which cannot be satisfactorily 
grown there, suffer less as they meet only the competition of other 
2 In 1907, 95 per cent of all fruit trees m Hood Valley were apple, 87 per cent of 
which were Newtowns and Spitzenbergs (about evenly divided) The district early 
acquired a reputation for its fiuit, boasting that Queen Victoria was a patron of its 
apples. 
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western districts. (2) Increased sales of grapefruit, oranges, and pine- 
apple, sold fresh, canned, or as juices by effective advertising methods, 
have lessened the demand for northwestern deciduous fruits (3) In- 
creased expenditures for insect control and other expenses ha\e re- 
sulted in such high costs that, notwithstanding high yield per tree and 
acre, the cost of producing a bushel of apples is as high, in some cases 
higher, than in eastern areas. (4) As production costs increased, dis- 
advantage of location was felt, the relatively fixed costs of transpor- 
tation to eastern markets becoming disproportionately high to the 
return to the grower. (5) Most of the foreign market has been lost 
because of trade barriers, warfare, and economic inability to buy. 

Any shift from tree fruits to other crops involves such problems as 
greater suitability of the area for orchards, toxicity of soil due to heavy 
and prolonged use of lead arsenate in spraying, mental attitude of 
former orchardists towards other kinds of farming, lack of income for 
a period of two to six years, investment costs of bringing new crops into 
production, and revision downward of property values (growers still 
regard land denuded of orchards of the same value as when raw 
during the boom period) so that other types of operators who need 
lower-priced land, such as dairymen, can buy it For these reasons much 
of the orchard land m some areas remains idle ^ 

Location of Orchard Districts 

Unlike the wheatlands of the Columbia plateau, the orchard lands of 
the Northwest are not of impressive extent, but appear as a score or 
more separate districts scattered about the Region (Fig 106). Most of 
them are in \alle}s which provide water for irrigation and sloping 
lands for air drainage, and are traversed by main or branch lines of 
railroads leading to Pacific ports and eastern markets The intervening 
and adjacent areas are lacking in fruit because of ruggedness (moun- 
tain areas), cloudiness, and infertile soils (Pacific coast), shortness of 
growing season (upper Snake valley), or lack of inigation water (much 
of the Columbia basin). 

Most of the districts are arid or semiarid All have dry summers, 
even though a few of the westernmost have rather heavy annual 
rainfall. Consequently, orchardists must irrigate or make some other 
adjustment (as dry farming) In irrigated districts, permanent cover 
crops are maintained to enrich the soil In the nonirrigated districts 

the r, ooj acies of ordiaids remo\ed fiom the area of Chelan, Grant, and 
Douglas counties (Washington), south liom Entiat, dining the foui-year period 
i()37-iq|o, pioi)ahl\ So pei cent lies idle The icst of the foimei apple land has been 
planted to allalla, coin, potatoes, and soft fiuits 
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where there is insufficient moisture in summer for both trees and cover 
crops, orchards are subjected to clean cultivation, although, as in the 
Willamette Valley, they may be sown to winter crops which are plowed 
under in the spring. 

In Zone I (Fig. 106) the districts were originally wooded and today 
peripheral orchards often merge with the bordering green forest tracts. 
Irrigation of fruit trees is scarcely practiced except in the Rogue and 



Fig. 107. Pear orchard in the Rogue River Valley, near Medford, Oregon. Cascade 
Mountains in the background. {Photograph by Jackson County Chamber of Com- 
merce, Medford, Oregon.) 


Hood valleys, where it was adopted only after commercial orchards 
had been established for a number of years. Before trees could be 
planted, the land had to be cleared of its timber. In the Hood River 
Valley, originally covered with oaks and conifers, Japanese laborers 
w^ere brought in by landowners to transform the cut-over waste into a 
vast orchard. In the Umpqua Valley most of the land was open when 
the orchards were set, having been cultivated to small grains for a 
number of years. 

Zone II, which contains the most districts, is characterized by low 
mean annual rainfall, original brown landscapes dotted with sagebrush 
or bunchgrass (more easily cleared than the timber of the first zone), 
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and irrigation projects The Dalles district is the only one m which 
orchards are not irrigated. There is some well irrigation along the 
creeks but most ol the orchards are too high up the slope to be 
reached by water Construction ol irrigation projects and planting ot 
hundreds ol orchaids ha\e greatly transformed the landscapes of 
districts in this zone Row upon row of trees now grow upon the slopes 
m orderly succession, in spring a tumbling cascade of sweet-scented 
blossoms or in fall rudd)/ and gold with the burden of fruit. In addition 
to the lovely orchards, some districts arc in sight of Mount Adams, 
Mount Hood, or Mount Rainier, majestic ice-clad volcanic peaks rising 
above the ridges of the Cascade Mountains (Fig 107). The kmfelike 
division between sagebrush and orchards, frequently following the high 
line canal, \ividl)' outlines the change wrought by man. 

Zone III is similar to Zone I m that it was originally wooded and 
not all of its orchards are irrigated. On the other hand, separated from 
it b) the dry second zone and occupying an interior position, m general 
Its winter temperatures are lower, its rainfall less (although more than 
m Zone 11), and its fruit areas more elevated 

Districts with the largest number of fruit trees are Willamette Valley 
(5,281,671 trees), Wenatchee-Okanogan (3,882,616 trees), Yakima Val- 
ley^ (3,838,264 trees), Umpqua Valley (908,724 trees). Rogue Valley 
(870,700 trees). Southwest Idaho (809,634 trees), and Hood Ri\er 
(731,067 trees) 

Kinds of Fruit 

In 1930, commercial and farm orchards of the Pacific Northwest 
states (not including British Columbia) contained 24,477>309 
trees Of these 40 per cent were apple, 31 per cent plum and prune, 15 
per cent pear, 7 per cent cherry, 5 per cent peach, and 2 per cent 
apricot. 

Although each district produces all the deciduous fruits of the region, 
because of economic, historic, or climatic reasons each is characterized 
by one or two main fruits (Fig 106). 

Apples. The Canadian fruit districts specialize in apples. The 
Okanagan horticultural district of British Columbia (Okanagan Valley, 

this chapter data for Yakima Valley aie actually lor Yakima Count\, in ^\hich 
most of the orchards of the district aie located Claik Count\ in southwest Washing- 
ton IS consideied a pait of the Willamette Valle\ The Washington-Okanogan distiict 
IS made up of the Okanagan Valley of Biitish Columbia, the Okanogan and 
Wenatchee valle)s of Washington, and that part of the Columbia Valley that lies 
betweeen the two latter valle\s All tree counts loi the districts listed are for 1935 
or 1936 except for Southwest Idaho, taken m 1940 
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Salmon Arm, Sliuswap Lake, Thompson Valley) produces 91 per cent 
oi the proMnee’s apples, the areas forming the Kootenay horticultural 
district, 6 per cent. Most important Iruit section is the Okanagan 
Valley In its northern hall 86 pei cent of all trees are ajiple, but in its 
southern half they decline to 53 per cent and solt iruits mciease in 
importance Although the \ alley is much larther north than Yakima 
or Wenatchee, the growing of more tender fruits, such as peaches and 
apricots, is due to the presence of linear lakes The orchards bordering 
Shuswap Lake and Salmon Arm form the most northerly district of 
the region, 90 per cent of its 100,000 trees are apple In Thompson 
Valley^ there are only 36,436 trees (mainly at Spence’s Bridge, Lytton, 
and Chase), 95 per cent of which are apple Scattered fruit areas, located 
at favorable sites on river benches and beside long finger lakes m the 
narrow and deeply embedded valleys of the Rocky Mountains of 
southeast British Columbia, comprise the Kootenay district, in which 
73 per cent of the 337,451 trees are apple Creston Valley, that part of 
Kootenay Valley between Kootenay Lake and the international 
boundary, contained 35 per cent of all the fruit trees in 1935 and is the 
most important part. 

Orchards in the Yakima Valley and the section of the Wenatchee- 
Okanogan district in Washington enable that state to produce 82 per 
cent of the commercial apples in the American part of the Region. 
Two-fifths of all trees in the first area are apple, three-fourths, m the 
second Three smaller districts, Spokane Valley, Touchet Valley, and 
White Salmon-Stevenson, also specialize in this fruit and add to the 
state’s output. The American division of the Wenatchee-Okanogan dis- 
trict is similar to the Canadian in that apples are all-important m the 
northern part (90 per cent of all trees m the Okanogan Valley oi Wash- 
ington) but give way somewhat to other fruits in the southern part (6 1 
per cent of the trees in the Columbia Valley from Wagnersburg to the 
mouth of Moses Coulee are apple). More southerly latitude rather than 
lakes (as in the Canadian counterpart) accounts for the increased impor- 
tance of soft fruits. In the Yakima Valley there is a tendency for apples 
and pears to concentrate in the tipper valley (two of whose districts are 
dissected plateaus) and stone fruits in the lower valley. At one time 
there were many apple orchards in the latter but the codling moth has 

On the high bench at the uest end of Kamloops Lake theie is an aiea of dc- 
seited otchaids The tiees weie planted Ln families fiom England in the yeais immc- 
cliateh pieceding the Fust World Wai. On the outbieak of hostilities, e\eiy man 
enlisted and ncarh e\e.\ one died The women made gallant effoits to carry on, but 
as one bv one thev leceived the brief official message of condolence thev lost heart 
and the pi eject was abandoned 
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become a serious pest there. The warm summer nights favor the flight 
of this insect. To control it recpiires about ten cover sprays, which in- 
creases the cost of production to a prohibitive point. Moreover, the 
acid and hot water needed to wash the spray from apples tend to lower 
their quality and shorten their storage life. Stone fruits are raised 
without cover sprays and Bartlett pears require fewer than apples. In 



Fig. io8. Naches Heights in the Yakima Valley, where orchards average about 
20 acres. Irregularities in outline of orchards are due largely to slope of land and 
direction in which water flows to best advantage. Bare spots scattered over the 
picture consist of rock outcroppings, slopes too steep to farm, gravel spots, and spots 
too high to be irrigated from present ditches. 

the upper valley the temperatures are lower, especially at night, and 
infestation of the codling moth is less. Therefore, three or four sprays 
are sufficient in most parts, washing the apples is less difficult, a higher- 
quality product is more easily produced, and the cooler nights result in 
better color. The lower valley, on the other hand, possesses definite 
climatic advantages for stone fruits: high temperatures, somewhat less 
rain and therefore less splitting of cherries, and a growing season one 
or two weeks earlier, resulting frequently in a price advantage over 
fruits which reach the markets later. 
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In Oregon, greatest density of commercial apple trees is in Hood 
River Valley, which was developed as an export district; at one time 
65 per cent or more of its apples were shipped to foreign markets. In 
recent years the acreage of pears has so increased that pear production 
may soon equal the apple output. The larger Willamette Valley con- 
tains about the same number of apple trees but much of its acreage 
is not commercial. Production of apples in Idaho is nearly equal to 
that in Oregon. Two districts, Mesa-Council and Twin Falls, deal 



Fig. 109. Emmet Valley, Idaho. Note contrast between irrigated valley and adjoining 
waste land. {Photograph by Jackson Studio,) 


chiefly in apples but a third. Southwest Idaho, in which this fruit 
ranks second, has 1.5 times as many apple trees as both combined. The 
commercial apples of western Montana are produced largely in the 
Bitterroot Valley. 

In the different parts of the region, emphasis on kinds of apples 
varies. In northerly British Columbia and in the Bitterroot Valley, 
most elevated of all districts except the Grande Ronde Valley of 
Oregon, the variety of first importance is the McIntosh. In the 
western districts of Oregon (including The Dalles, Hosier, and Hood 
River Valley with its Washington satellite, White Salmon-Stevenson) 
there is a preference for Yellow Newtowns and Spitzenbergs. In 
Washington, Idaho, and eastern Oregon most apple trees are Delicious, 
Winesap, Rome Beauty, and Jonathan. The Delicious is a favorite va- 
riety and ranks high in some parts of those areas favoring the McIntosh, 
Newtown, and Spitzenberg. In Canada the Delicious comprises a larger 
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acreage than the McIntosh in the Shuswap Lake-Salmon Arm district 
and in the Okanagan Valley, south of Penticton. In Hood River Valley 
it has recently outnumbered Spitzenberg trees and now ranks second to 
the Newtown. Apple trees less than ten years of age in the American 
section of the Wenatchee-Okanogan district and the Yakima Valley 
are predominantly Delicious. 



Fig. 110. Apple picking time. {Photograph by Asahel Curtis.) 


The future of the apple, first commercial fruit in the Northwest and 
still the leader in number of trees, is at present quite doubtful. In two 
of the smaller districts, Hanford-White Bluffs and Umatilla, apple 
trees have practically disappeared. In two of the larger districts, South- 
west Idaho and Walla Walla Valley, many apple orchards have been 
removed and prune orchards are now more numerous. In other large 
districts, such as the Wenatchee-Okanogan and Yakima Valley, al- 
though many apple trees have been uprooted, this fruit is still the 
favorite. 

Prunes. Oregon produces 73 per cent of the prunes in the American 
section. Three valleys, Umpqua, Willamette, and Walla Walla, contain 
more prune than all other fruit trees combined. Half of the trees in 
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the Southwest Idaho district are prune and in the Yakima Valley there 
are 156,465 prune trees per cent ol all trees) The prunes of the two 
western districts go to driers and canneries, those of the three eastern 
districts are sold fresh. The western pi tines are thinner-skinned and 
more subject to internal brown rot during shipment than are those 
grown in the higher and drier eastern districts On the other hand, 
they are slightly larger and more suitable for canning and drying. The 
fresh Italian prunes of the inland districts are of high quality, those of 
the Walla Walla Valley usually bringing the highest prices paid in 
eastern markets The demand for canned Italian prunes has increased 
steadily for a number of years, while the market for fresh prunes has 
held Its own. The popularity of the dried prune, however, has shown a 
marked decline. 

Pears. Four areas in Washington and Oregon, the Yakima (14,392 
acres in 1936), Rogue (10,903 acres), and Hood River (4,097 acres) 
valleys and the southern end of the Wenatchec-Okanogan district, 
including Wenatchee Valley (3,110 acres), produce most of the pears 
in the American section. Principal varieties are Bartlett, d’Anjou, Bose, 
and Winter Nelis More than hall of the acreage of the four districts 
is in Bartletts which predominate in all but Hood River where 
d’Anjous are more important. The Bartlett is the first to ripen and 
the only one sold both fresh and canned. The other varieties are 
known as winter pears and are sold fresh. They keep longer in storage 
(the d’ Anjou until April) and therefore may be marketed over a rather 
long period 

The outstanding district, in which more than half the trees are pear, 
is the Rogue River Valley (86 per cent of all trees). A combination 
of climatic and soil conditions has been extremely favorable for 
the growing of high-quality pears. Moderate winters and summers 
which are hot and dry are well suited to the ripening of pcars.^ Much 
of the soil is a rather heavy adobe and is better for pears than for other 
tree fruits About 35 per cent of the pear trees are Bartlett, 26 per cent 
d’ Anjou, 24 per cent Bose, 9 per cent Cornice, and 4 per cent Winter 
Nells A portion of the Bartlett tonnage each year goes to canneries in 
Willamette Valley and California (only 5 per cent is canned in Rogue 
Ri\er Valley), whereas the remainder is shipped as fresh fruit to eastern 
markets The Comice pear, which thrives m only a few areas in the 
United States, is found at its best m the Rogue district. Many are sold 

® In the Umpqua and Willamette valleys, the other districts of western Oregon, 
pears aie giown commerciallv but are not included among the most important 
fruits Summci tempeiaturcs aie lowei than in the Rogue Valley and not warm 
enough for the best development of most pear \aiieties 
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m fancy gift boxes for the Christmas trade and advertised in magazines 
under the name Royal Riviera 

Chcnues Four districts, Puget Sound Lowland, The Dalles, Clarks- 
ton-Lewiston, and Flathead Lake, specialize in clierrics though there are 
two others, AVillamette Valley and Yakima Vallc), containing greater 
acreages Because rams crack sweet cherries, the black Bings and Lam- 
berts and yellow-red Ro}al Anns are giown m the drier areas Sour 
cherries are produced in Puget Sound Lowland. More than hall the 
cherries in The Dalles and Willamette Valley districts are Royal Ann. 
At the time that plantings were made, the chief demand was in the 
canning field, Royal Anns being the accepted variety for that pur- 
pose For that reason cherries of these districts are largely processed. 
In the remaining sweet-cherry districts the black varieties predominate 
and a large part of the crop is shipped East as Iresli fruit The trees on 
the east side of Flathead Lake are young, some 60,000 trees (mainly 
Lambert) just coming into bearing Slow maturation, due to cool nights 
tempered by the lake, makes for meaty rather than juicy cherries, which 
adds materially to their keeping and eating qualities In general, sour 
cherries are canned or frozen, Bings and Lamberts sold fresh, and 
Royal Anns canned, brined for the maraschino trade, or sold fresh early 
in the season before the black sweet cherries mature. 

Apricots and Peaches. Apricots and peaches bloom earlier than other 
fruits and are grown where greater security from spring frosts can be 
expected As already noted, the ameliorating influence of lakes permits 
the growing of these fruits in the northerly Okanagan Valley of Can- 
ada In the only two districts, both small, that specialize in peaches 
and apricots, Hanford-White Bluffs (Columbia Valley) and Southeast 
Washington (Snake Ri\er Valley), summers are long and hot. Orchards 
are frequently placed on foothill slopes where drainage of cold air is 
expedited Four districts stand out m numbers of peach tiees Yakima 
Valley (471,692 trees, or 12 per cent of all fruit trees), Wenatchee- 
Okanogan (211,845 trees, 5 per cent), Willamette Valley (201,937 trees, 
4 per cent), and Southwest Idaho (106,888 trees, 13 per cent) In the 
American section, 70 per cent of the peaches are produced in Wash- 
ington, 23 per cent in Oregon, and 7 per cent in Idaho The two dis- 
tricts with the largest numbers of apricot trees are the Wenatchee- 
Okanogan (205,142) and Yakima Valley (146,238) Most of the trees 
of the latter are in the Tie ton area, a dissected plateau in the upper 
valley (Fig 108). Although cooler than most other parts of the district, 
it has excellent air drainage Recent plantings, howe\er, indicate a 
future shift of apricot production to the recognized soft-lruit areas of 
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the lower valley. The apricots ol The Dalles district are of excellent 
quality and their production has increased since 1925 

Walnuts and FilheHs, English walnuts and filberts are grown west 
of the Cascade Mountains, where both summers and winters are mild, 
in the Puget Sound Lowland but mostly in Whllamettc \'alley (espe- 
cially in the northern half), where they rank next to prunes in acreage 
After harvest, they are artificially dried and the walnuts bleached and 
graded lor size. Most of the nuts are marketed through co-operatives 
in 50- or loo-pound lots; however, there is a tendency to sell them m 
small cellophane bags and in recent years a considerable volume has 
been marketed as shelled nuts They are disposed ol largely in the 
central and eastern states. (See Fig. 11.) 

Size of Orchards 

The average size of the Region’s orchards, located chiefly on valley 
slopes and benches, is 10 to 40 acres. There are some large ones,'^ among 
which are the Mesa Orchards (1,200 acres) in the upper Weiser Valley 
of Idaho and the A. Z. Wells Orchard (265 acres) at Azwell and the 
Beebe Orchard (500 acres) near Chelan, both in the Columbia Valley. 
Such orchards are self-sufficient, procuring their own irrigation water, 
packing, storing, and marketing their own fruit, and maintaining 
clusters of cabins and houses for the workers (Fig. 111). 

Seasonal Activities 

Changing seasonal landscapes and activities are typified by the 
Tie ton area. In winter the trees are bare and dormant and pruning is 
the chief activity. In spring when the trees in bloom flaunt their prom- 
ise of a coming harvest, orchardists clean ditches and open furrows, 
spray, disk the cover crop, irrigate, and pollenize with rented hives of 
bees During summer the growers continue to irrigate and spray, and, 
in addition, they thin the fruit, prop the bending branches, and harvest 
cherries (July 1), apricots (July 15), and pears (August 20). The autumn 
harvest begins September 1 with the picking of Jonathan apples, other 
varieties are picked in succession, and by November 1 the activity is 

'^During the expansion period an orchard o£ 8,000 acres (wotld’s laigest) was 
planted on the plateau south of The Dalles district The pionioters sold individual 
investors separate lots on the basis of perpetual care, the owners to reap annual 
dividends when the tiees hore fruit The soil w^as fertile, but the moistuie, though 
sufficient to produce large ciops of wheat by dry-farming methods, w^as inadequate 
for fruit and no iirigation w^atei ivas handy Eventually the owneis grubbed thou- 
sands of tiees and planted the land to gram Similar ventuies on a smaller scale 
weie not uncommon, many of the lots being sold to absentee Easteineis. 
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completed. This is the busiest season of the year. Low-wheeled wagons 
or sleds, pulled by horses or tractors, distribute empty boxes through 
the orchards and haul filled ones to the road or to the growers’ packing 
houses. Trucks carry empty boxes over the highways to the orchards 
and filled ones back to commercial packing plants in Yakima. Great 
numbers of itinerant workers, who live in cheap tourist cabins or on 



Fig. 111. Cabins for pickers at Azwell, Okanogan Valley. Apple trees on the bench; 
cold-storage warehouse beside the railway to right of highway. 


public camp grounds in trailers and tents, drift in to augment local 
labor. 

Marketing 

The fruit may be marketed in various ways, as exemplified by 
Yakima Valley. Ranking first are large corporative and private organi- 
zations through whom growers may dispose of their products to buyers 
all over the United States and, in the past, Europe. Their frame pack- 
ing houses and brick-and-tile cold-storage plants are scattered through 
the valley. Other growers form co-operatives, owning their own packing 
and storage plants and doing their own marketing. A few pack and sell 
their fruit themselves. Three large canneries and a vinegar plant at 
Yakima and a small dehydrator at Buena absorb a portion of the 
local output. Grocery-store chains and west coast canneries send in 
buyers for another part. Some fruit is trucked to near-by nonfruit- 
producing areas, and during the last two seasons a considerable tonnage 
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has been handled through the Federal Surplus Marketing Adminis- 
tration. 


Disposal of the 1939 Crop of the Yakima Valley 

Fresh Fruit (carlots) Processed (carlots) 


Apples 

10,629 

185 

Apricots 

85 

!75 

Bartlett pears 

800 

2,000 

Other pears 

930 

35 

Peaches 

I ,000 

400 

Plums and prunes 

350 


Sweet cherries 

475 

100 

Sour cherries 


10 


Market Centers 

The urban centers which have developed to serve the fruit districts 
reflect the activity. Orchards come down to their limits and single or 



Fig. 112. Apple storage and packing plant at Entiat, Washington. 


small groups of trees wedge their way within. Scarce is the yard without 
a blooming tree in spring. The horticultural character of the surround- 
ing country is seen in the packing and storage houses and processing 
plants that comprise a part of their landscapes. Small villages, such as 
Entiat in the Wenatchee-Okanogan district (Fig. 112), are dominated 
by a packing shed and cold-storage plant. In larger towns like Milton- 
Freewater, northeastern Oregon, a string of such buildings stretches out 
along the railroad track for a quarter mile or more. Largest and most 
pretentious area is “produce row” at Yakima, which with Wenatchee 
and Medford are the three largest “fruit” cities in the region. 
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CHAPTER 17 


SMALL FRUITS AND VEGETABLES 
By Otis W. Freeman 

The Pacific Northwest has certain sections with soil and climate ex- 
tremely fa\orable for the commercial production of small fruits. The 
industry is further benefited by satisfactory transportation, labor, and 
marketing conditions The culture of small fruits and \egetables is 
most important in the Puget-Willamette Lowland, where producers 
find them an important source of income. Economic success for a berry 
grower depends a great deal on his ability to keep abreast of changing 
markets and advances m knowledge of fruit culture, control of pests, 
handling of labor, etc. The human factor equals in importance the 
natural factors. 

Berries 

Berries in general require a fertile well-drained soil, an adequate 
rainfall without excessive moisture in the harvesting season, and rela- 
tively early springs so that most of the crop may be sold before the 
markets have been glutted Requiring less sunshine than commercial 
orchard fruits, berries flourish in the foggy, cloudy climate on the west 
side better than cast of the Cascades. In general there is no shortage 
of land suitable for berry production Limiting factors are more com- 
monly the farmer’s lack of experience, lack of labor in picking season, 
and distance from market rather than adverse conditions of soil or 
climate Most berries, however, do not grow well on wet overflow land 
or on poor leached soil. The principal areas of production are fertile 
bottom lands and benchlands, and, west of Portland, rolling uplands. 

Labor as a factor in berry production is of prime importance in the 
picking season An owner may be able to trim and cultivate several 
acres of strawberries or cane fruit, but berries are such a perishable 
commodity that they must be picked quickly during the season, so that 
an acre of small fruit may require the services of many pickers Both 
local residents and itinerants find employment in the berry-picking 
season. 

The three recognized commercial outlets are (i) the local market for 

378 



PROCESSING SMALL FRUIT 


379 


fresh fruit, which in the larger cities like Seattle, Portland, Vancouver, 
and Spokane is of considerable magnitude, (2) outside markets in 
other parts of the United States, including Alaska and Hawaii, (3) local 
canning, freezing, and preserving plants. Fresh fruit, whether sold 
locally or shipped, must be consumed within a few days to avoid de- 
terioration The shipping distance for small fruits, being perishable, is 
limited to markets that can be reached within a few days Glutting of 
markets may occur from overproduction, too rapid ripening by hot 
weather, or competition with other producing areas Shipments of 
small fruits in season are regularly made as far as the Twin Cities and 
occasionally loganberries have gone to Chicago and further east, but 
beyond Montana or the western Dakotas competition with other areas 
generally makes shipments unprofitable. Besides local sales, hundreds 
of carloads of West Coast small fruits are sent in refrigerator cars to 
important market centers for distribution east of the Cascade Moun- 
tains 

Berries are very \aluable per acre of producing land Whereas an 
acre in wheat may produce a crop worth |io or $20, the same area in 
berries may provide an income of many hundreds of dollars The re- 
turns from a berry crop in a single year may even exceed the selling 
price of the land However, this is not all profit, and in order to pro- 
duce bumper crops, careful culture and painstaking care are necessary. 
In addition, large sums are paid to the pickers, and for boxes, transpor- 
tation, and other expenses that make up the cost of raising and market- 
ing the fruit Not everyone can raise commercial-quality fruit at a 
profit, but the small-fruit industry does provide large incomes on small 
areas of cleared land, which is a big advantage where cut-over land 
covered by huge stumps is very expensive to clear The farms in berry- 
producing sections arc generally small since a few acres are usually all 
a grower can care for properly. Berry raising is frequently a part-time 
occupation, especially for people living near large city markets. 

Processing Small Fruit 

Oregon and Washington are the leading states in the canning of 
small fruits Exclusive of blueberries, the two states produce three-fifths 
to three-fourths of the canned berries of the nation. Nearly a million 
and a half cases of berries come from the Northwest each }'ear- black- 
berries, loganberries, raspberries, strawberries, and gooseberries in that 
order. Oregon is first in the packing of loganberries and gooseberries, 
Washington in the other three Of all loganberries canned in the 
United States, 98 per cent are processed in Oregon and Washington 
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The two states also supply a large majority (60-70 per cent) of the 
national pack of blackberries and gooseberiies and nearly half the 
strawberries and raspberries. Some of the pack is exported, especially 
loganberries to Great Britain. Canned berries are nonperishablc and it 
is possible to ship them longer distances than the fresh Iruit. Favorable 
locations for canneries are in situations where not only small fruits 
are available but also vegetables like spinach, peas, beans, tomatoes, or 
asparagus. Some orchard fruits, especially chcines and prunes, may also 
be processed in the same plants that handle the berries The overhead 
of a cannery is about the same whether it operates one month or five 
months. When several different fruits and vegetables for canning can 
be secured, operations are naturally much more economical than if 
there is an attempt to make a profit from the processing of only one or 
two kinds of crops. 

In addition to the berry pack, fruit juice, especially that of logan- 
berries, is bottled. At one time 10 per cent of this fruit was processed 
in this way, but the output of juice has declined of late years, partly 
because of lack of advertising Some berry juice is made into liqueurs. 
Jams and jellies provide another outlet by which the small fruits are 
marketed at times of the year and to distances which would otherwise 
be impossible. More preserves, jams, and jellies are made of berries 
than of all other fruits More than half the total preserves and jams are 
strawberry. 

The use of cold packing for preserving berries began about 1911, and 
since 1920 the quantity of small fruits preserved by freezing has in- 
creased nearly every year. The Pacific Northwest packs more frozen 
berries than any section of the country. In this form the berries will 
keep in prime condition for many months A large part of the pack is 
shipped east in refrigerator cars and sold to bakers, confectioners, res- 
taurants, and ice-cream manufacturers Strawberries make up about 
two-thirds of the frozen fruit and loganberries much of the remainder. 
Advantages of the cold pack are that the fruit tastes almost fresh, it 
can be shipped greater distances than when fresh, the processing is 
cheaper than canning, and the fruit reaches bakers and other buyers in 
prime condition Aiouncl 100,000 50-gallon barrels (400 pounds net) of 
frozen berries were sold each year between 1925 and 1930. During 
the next decade the output of frozen fruit, divided between western 
^Lashington and Oregon, increased considerably. 

Cane Fruit 

The cane fruits include the raspberry, blackberry, loganberry, young- 
berry, and dewberry; the bush fruits include currants and gooseberries. 
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The blackberry and dewberry, and even the raspberry in places, grow 
wild in the Pacific Northwest. The blackberry and raspberry were arti- 
ficially crossed to produce new fruits, called after their respective dis- 
coverers the loganberry, the youngberry, the boysenberry, etc. No part 
of the world furnishes cane fruits of finer quality than the Pacific North- 
west, and numerous varieties grown have been originated there. Prob- 
ably twice as much acreage is in cane fruits as in strawberries, but the 



Fig. 113. Raspberries near Sumner in the Puyallup Valley, western Washington. 
{Courtesy Northern Pacific Railway.) 


acreage of no single cane fruit equals the acreage of strawberries. Com- 
mercial production of the cane berries is concentrated in the Portland 
area, in the Willamette Valley, and in the northern half of the Puget 
Sound Basin. The cane fruits are produced both west and east of Port- 
land south to Salem in important quantities. In 1938 Oregon had over 
8,600 acres planted to these small fruits, the income from which to the 
growers totaled over $1,560,000. 

In Washington the Puyallup Valley and other fertile areas adjacent 
to Seattle, Tacoma, and Olympia are leading producing areas, with 
important amounts of fruit coming from around Bellingham, the 
Skagit and Snohomish valleys, and other sections north of Seattle. The 
small-fruit industry of the Puyallup-Sumner area of Pierce and King 
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counties is in a section devoted largely to the culture of berry crops, 
and has the ad\antage of near-by labor supply Irom Tacoma and 
Seattle. The building of canneries was another la\orable factor In the 
specialized berry aiea of Pierce and King counties the berry farms 
a\erage five to twenty acres in size, with many ol them three acres 
or less. They are intensively cultivated with but little waste land The 
ideal climatic and soil conditions, combined with care and skill exer- 
cised by growers, result in heavy yields. The land is high in price, but 
the berry crops return interest on the high valuations. The cane fruits 
are grown mainly on the bottom lands and strawberries more fre- 
quently on the upland soils. 

The yield of small fruits varies widely, depending on care given the 
variety of fruit, the natural conditions, etc. A sur\ey in Oregon indi- 
cated that the usual yield m tons per acre was for strawberries i 70, red 
raspberries 1 75, blackberries 3.50, blackcaps 1 05, loganberries 1 85, 
and gooseberries 2.15 The volume of berries per unit of weight varies 
with the fruit, but can be estimated at around 1,000 quarts per ton of 
berries. Certain factors, especially the greater availability of moisture 
in the small-fruit districts of Washington, cause berry yields to exceed 
usual yields in Oregon by 25 to 50 per cent. 

Strawberries 

Strawberries are grown under a variety of conditions by small 
growers who must use land at their disposal, but the fruit is exacting 
in its soil and climatic requirements, and commercial districts must 
have favorable factors of soil, drainage, slope of lands, and freedom 
from frost hazards, and in addition be close to transportation and labor 
supply Gently sloping land with well-drained, fine sandy loam soil, 
underlain by a firmer textured subsoil, is best. Such soil is easily tilled 
and retains moisture and fertility. The soil should be fertile and 
contain abundant organic matter. Care must be used in setting straw- 
berries, in mulching the patches where severe winters occur, and in 
keeping the soil in good tilth and free of weeds and pests. Obviously 
experience and careful attention are required to grow quality straw- 
berries successfully 

Strawberries are the leading small fruit. In the United States as a 
whole strawberries account for one-half the acreage of berries, but the 
proportion in the Northwest is somewhat less than this Production of 
strawberries is especially important in the Willamette Valley and in 
the entire Puget Sound Lowland, including the island counties of 
Puget Sound. The Hood River Valley, Spokane Valley, Kennewick, 
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Walla Walla, and Umatilla districts east ot the mountains are other 
areas. The crop in Washington is estimated at 6,500 acres, and m 
Oregon in 1938 there were 13,400 acres planted to strawberries The 
farm income irom strawberries in Oregon is over $3,500,000 per year 
Some berries are grown in the Snake River Valley, especially the west- 
ern portion, m northern Idaho, in the Bitterroot and Flathead valleys 
of Montana, and in the Fraser River Valley and Vancouver Island of 
British Columbia About twenty million quarts of strawberries come 
from Oregon and fifteen million from Washington per year, in addition 
to those consumed by the producers themselves 

Factors and Acreage 

Raspberries and blackberries are the most important cane fruits in 
western Washington, with loganberries leading raspberries and black- 
berries in Oregon. The gooseberries, youngbernes, and currants are 
next in importance Both the cane and bush fruits require, for optimum 
growth, fertile soil, humid conditions, and absence of excessively hot, 
dry weather Since a market and labor for picking are prime essentials, 
most cane and bush fruits are produced near centers of population on 
the west side of the Cascades, where plenty of land suitable for the 
crop is available. 

According to the census, the acreage devoted to small fruits in the 
Northwest approximates the number of farms that report production, 
which indicates that the average producer has about one acre in straw- 
berries or other small fruits In all, over 14,000 farms in Washington 
and nearly 20,000 farms in Oregon report small fruits of various sorts 
with the acreage in Washington approximating 12,000 and m Oregon 
22,300 Most of Idaho’s production of small fruits is on a small scale 
Thus, whereas 3,000 farms report strawberries, the entire acreage is less 
than 700, and with 5,000 farms reporting bush or cane fruits the acreage 
IS little more than 800 acres so that the state is hardly self-supporting in 
this respect The same situation exists in western Montana As the small 
fruits are listed separately by the census, there is some duplication in- 
volved in the total farms 

Miscellaneous Fruits 

Increasing quantities of grapes, mostly of the Concord variety, are 
being marketed from the Yakima Valley for home consumption. At 
Kennewick, Washington, a factory bottles grapejuice from its own 
vineyards of several hundred acres and in addition buys grapes from 
farmer growers. Concord grapes, for juice, are picked when fully ripe. 
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and the juice is pasteurized and kept at proper temperature to prevent 
spoilage until bottled, which is done throughout most of the year. 

Washington fruit juices are now the basis for a growing wine-making 
industry, on both sides of the Cascades. The Hood Canal district of 
Western Washington has a grape-growing, juice-bottling, and wine- 
making industry centering in Mason County. In eastern Washington, 
districts such as the Yakima Valley have established wineries using- 
grapes; wines and cordials are also made from apples and berries. 



Fig. 114. Grapes near Kennewick, Washington. {Courtesy Northern Pacific Railway.) 


Cranberry production is important in Pacific County near Willapa 
Bay and near Grays Harbor in Washington and Coos Bay in Oregon. 
The cranberries were introduced from the East and have found their 
natural conditions in peat bogs ‘"fertilized” with acid sand and will 
thus utilize situations where little else of value can be produced. So 
far the Northwest does not supply its own consumption of cranberries 
so that room exists for expansion of this industry. Considerable expense 
is required to prepare a bog for cranberries. Numerous pickers are 
needed to gather the crop. In 1940, the Washington output of cran- 
berries totaled 24,000 barrels, and that of Oregon 11,800 barrels. 

Several hundred thousand gallons of wild huckleberries are marketed 
from the mountains of the Northwest each year, and much larger quan- 
tities than this are wasted. Experimental canning of the fruit has been 
tried at Libby, Montana, and other places but no large output like that 
of the blueberry of the Northeast has yet resulted. There seems little 
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doubt but that, by artificially propagating and taking care of huckle- 
berries and planting them for canning purposes on cutover land now 
out of use, a \aluable new industry might be developed. 

Vegetable Production 

All kinds of vegetables flourish in the Northwest, they are produced 
in home gardens lor domestic use, and in market gardens and on truck 
farms to supply the demand for fresh pioduce in the urban centers. 
As for small fruits, the value of vegetables per acre is high in proportion 
to that of wheat or other field crops For instance, in 1929 about 25,000 
acres in Washington alone produced \cgetables that sold for nearly 
^>5, 000, 000, a total of 5)2oo per acre, which approximates the selling 
\alue of the land The acreage of \egetables increased from 9,000 in 
1919 to 24,000 in 1929 and to nearly 40,000 in 1940. Oregon also tripled 
Its acreage Irom 6,000 acres m 1919 to 18,000 in 1929. It then produced 
a crop worth 000, 000 In 1940 Oregon’s output of vegetables and 
truck was worth about 14,000,000 The Willamette Valley alone plants 
around 15,000 acres to vegetables annually. Some asparagus, lettuce, 
tomatoes, etc , are shipped outside the state, especially eastward into 
Montana, but on the whole the marketing of vegetables is a local 
business 

Some 30,000,000 acres of rich diked land along the lower Columbia 
River below Portland is peculiarly adapted by soil, climate, and water 
supply to peas, beans, and other vegetables. Typical yields in tons per 
acre are string beans 6-8, carrots 12-15, beets 12-14, cabbage 15-30, and 
unshelled peas 3-6. Green beans, beets, carrots, and peas have been 
extensively canned in this district. A quick-freeze packing plant is 
located at Hillsboro Growers also sell quantities of fresh celery, cauli- 
flower, broccoli, and cabbage from the diked lands 

Onions are grown extensi\ely in the northern Willamette Valley 
The Umqua and Rogue River valleys are other important districts for 
certain vegetables, including tomatoes. The Northwest is comparatively 
free of insects and fungus diseases affecting truck crops. 

In Washington lettuce is the most valuable, especially during the 
summer, when hot weather elsewhere in the United States precludes 
the growing of good head lettuce. In the Kent district and other sec- 
tions of Puget Sound several thousand acres, producing a crop worth 
around $2,000,000, are devoted to lettuce each year ^V^estern Washing- 
ton lettuce considerably exceeds the consuming capacity of the local 
area, and thousands of carloads are exported each summer, some to 
distant markets. 
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Commercial asparagus is grown in the Yakima Valley, around Kenne- 
wick, and Walla Walla. The Walla Walla district is also noted for its 
spinach. The acreage of tomatoes has increased lapidly during recent 
years. Melon and squash are found mainly in the irrigated sections 
east of the mountains, especially along the Columbia and in the 
Yakima and Walla Walla valleys, with the Roseburg district leading 
in western Oregon. Cucumbers are raised both for marketing fresh 
and for pickling. 

Many sections of the Northwest raise dry peas which are shipped to 
eastern markets, where they are either processed for food or are used 
to supply seed distributors. The larger part of the pea seed comes 
from southeastern Spokane County and around the Blue Mountains. 
The Twin Falls region, Idaho, and the Bozeman district of Montana 
also market dry peas. 

Development of Canneries 

To an increasing degree vegetables are being grown for sale to can- 
neries. Although canneries are rather widely distributed, the principal 
producing areas are: in Washington, the Walla Walla, Dayton, Ellens- 
burg, Mt. Vernon, East Stanwood, and Montesano regions; in Mon- 
tana, the Bozeman area; in Idaho, the Payette district, in Oregon, the 
Athena and Milton-Freewater districts, and the diked lands from Port- 
land to Astoria. 

Peas are by far the most important of all vegetables grown for 
canning in this Region. The output of peas, both in the northern 
Puget Sound district and upon the slopes descending from the Blue 
Mountains of Washington and Oregon near the towns of Dayton, 
Walla Walla, Athena, and Milton-Freewater, supports a large canning 
industry Washington is now one of the leading pea-packing states 
whereas a decade ago the output was inconsiderable. 

Along the foothill regions bordering the Blue Mountains in Wash- 
ington and Oregon, canning peas come from different elevations. 
Because of varying rates of growth, these areas supply the canneries 
for a run of several weeks. This district alone supplies one-sixth of all 
the peas canned in the United States Pea canneries in areas that can 
raise other vegetables, such as spinach, asparagus, tomatoes, often 
process these during seasons when peas are not available. This is espe- 
cially true of Washington canneries. 

Such vegetables as green beans, cabbage, asparagus, carrots, beets, 
spinach, tomatoes as well as some sweet corn are also packed The 
Payette region produces and cans sweet corn and tomatoes; Dayton 
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and Walla Walla process almost all vegetables mentioned. A factory 
to manufacture cans is located at Walla Walla. 

By furnishing a definite cash outlet for small fruits and vegetables 
canneries have helped materially to stabilize the farmer’s market. The 
haul from the farm to the plant usually is short, and the grower de- 
livers his vegetables or fruit when they are prime 

Conclusions 

On the whole the Puget-Willamette Lowlands are more important 
in the vegetable and truck industry than areas east of the mountains, 
probably owing to a combination of proximity to large consuming 
centers of the Northwest combined with marine-type rainfall, relative 
coolness, and a long growing season. Another factor is that west side 
cutover land is expensive to clear, so that it is almost necessary to grow 
something of high value per acre like vegetables or small fruits on the 
small acreage cleared, rather than to devote the space to field crops. 
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SPECIALTY CROPS 
By D. A. Stephenson 

The production of crop specialties, together with a varied program 
of farm activities necessary for their handling, is an important phase 
of the total agriculture industry of the Pacific Northwest The desire 
for a cash income is a leading incentive for concentration in certain 
crops In general the farms devoted to specialty crops arc small and 
are usually located in irrigated sections The growing of specialty 
crops is not confined to farms usually classified as “crop-specialty 
farms,” but is distributed widely among various classes of farm opera- 
tors. For instance, in the “cash-gram” farming areas of the Palouse 
and Camas Prairie regions, many farmers regularly raise peas and 
beans in their system of crop rotation; also, a large number of them 
raise potatoes especially when they are high in price Likewise, “general- 
farm” operators throughout the Northwest raise potatoes, sugar beets, 
beans, peas, etc, in varying quantities wherever suitable soil and cli- 
matic conditions prevail, and where rail facilities or other means of 
marketing are accessible Thus it is apparent that these special crops 
must be considered apart from “crop-specialty farm” operations. 

Almost without exception specialty crops arc raised only when and 
where especially favorable conditions prevail Among the various fac- 
tors that affect production are (a) dependable water supply which can 
be regulated as to time and amount, (b) soils having the right struc- 
tural and chemical qualities; (c) climatic and weather conditions 
adapted to the requirements of the particular crop, (d) available and 
adequate transportation, storage, and handling facilities; (e) requisite 
skill and experience in production, (/) established and dependable 
means of financing, and (g) a\ailable markets. Many of these factors 
exist to a marked degree in the Willamette Valley, Oregon, in the 
diked lands of the lower Columbia River, and in the irrigated inter- 
mountain valleys of all four states of the Pacific Northwest" 

In Idaho, where this t^pe of farming is most common, crop special- 
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ties are more extensively raised than are other crops. Approximately 
one-fourth of all farm operations, as well as a fourth of all cropland 
harvested, is concerned with specialty crops. Furthermore, approxi- 
mately one-third of the total farm revenues is derived from these 
sources. 

Space does not permit a full discussion of all specialty crops; conse- 
quently only some of the more important are discussed, as potatoes, 
sugar beets, hops, flax, and peas. Although alfalfa hay is not usually 
considered as a crop specialty, it will be included in this chapter be- 
cause of its close relationship to the crops treated. In the future more 



Fig. 115. An experimental field of soybeans in Spokane Valley. (Photograph by 

Leo's Studio.) 


specialty crops may be raised; for example, in 1940 farmers near Rich- 
land, Washington, extracted $43,200 worth of peppermint oil from 
350 acres in mint. The oil sold for $2 per pound and averaged nearly 
62 pounds per acre, giving an income of $124 per acre. Peppermint is 
also raised for oil in the Willamette Valley. Soybeans are being raised 
experimentally in the Inland Empire, and along with some other in- 
troduced crops offer possibilities for development. In 1940, over 10,000 
acres, mostly in the Palouse, were planted to mustard, for use as a 
spice. 

Hay and Forage Crops 

Next to wheat, hay and forage exceed ail other farm crops in 
total acreage planted in the Northwest. Many factors combine to 
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make these crops oi great \alue in the farm economy of this section. 
Both climatic and soil conditions are generally fa\orablc to high acre- 
age yields, and in the interior the bright sunshine and dry air afford 
ideal curing conditions. Ha) and forage crops, also, form the basis 
for all classes of livestock industries, which in turn make it possible 
lor farmers to market their produce in the form of butter, cream, 
wool, and meat. Likewise, the raising of hay and forage enables 
farmers to practice proper methods of crop rotation, affords the means 
of controlling weed pests, and helps to reduce soil losses by erosion. 
On farms situated at high altitudes and those devoted to dairying 
and livestock, hay is generally the only important crop raised. 

Alfalfa is the leading forage crop raised in the Northwest It is 
extensively grown in all sections which are supplied with irrigation 
water, it is raised to some extent on non-irrigated lands where the 
rainfall averages 15 inches or more. The Snake River \ alley sections 
of Idaho, the Yakima valley of Washington, and the Gallatin, Yellow- 
stone, and Shields River valley sections of Montana are the chief grow- 
ing regions 

A number of insects and disease pests affect alfalfa and clover 
stands throughout the Northwest, but these are gradually being 
brought under control Both acreages devoted to hay crops and those 
devoted to seed production are being greatly increased. 

Alfalfa in the Northwest (1934) 


State 

Tons 

Value 

Idaho 

1 ,701 ,638 

$14,293,759 

Montana 

855.550 

9 838,825 

Oregon 

581 .607 

4,885,499 

Washington 

526,665 

5.055.984 


Where it thrives, alfalfa is generally preferred for hay, but where 
climate, drainage, or soil is unsuitable other fodder crops must be 
growm In the aggregate a large acreage is devoted to clover in the 
Willamette Valley, to timothy in many cool mountain valleys, and to 
grain hay on drylands east of the Cascades. Oats, rye, and wTeat are 
commonly grown for grain hay, where other hay crops fail for various 
reasons Oats are a favorite fodder crop in the rainy Coastal sections, 
whereas rye and barley are jireferred in the high, dry parts of the 
Columbia basins and plateaus. Corn is grown to only a small extent. 
Like alfalfa most of the fodder crops are fed to livestock on the farm. 
Indeed, the chief crop on most dairy, livestock, sustenance, and general 
farms is some type of hay. 
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Potatoes 

The potato is one of the most imi^ortant specialty crops of the 
Pacific Northwest, and the cash returns therefrom are generally favor- 
able. Since the bulk of the potatoes grown in the Northwest are 
marketed in the cities and industrial sections, the industry can be 
seriously affected by the general economic and agricultural conditions 
throughout the nation. An unusually large crop of potatoes grown in 
either Maine or Wisconsin may greatly lessen the demand m eastern 
and middle-western markets for potatoes from the far ^Vest Further- 
more, potatoes are bulky, and the cost of hauling and marketing may 
be so near the market price that growers cannot realize a piofit, even 
though they are able to jiroduce bountiful crops. For these reasons 
the amount of potatoes growm from year to year varies greatly. 

Potatoes can be grown in all types of soils and under a wide variety 
of climatic conditions They grow best, however, in loose, friable, 
sandy or loamy soils, and m soils which contain a high percentage of 
phosphorus and potash, likewise, they are climatically suited to re- 
gions that have cool nights and warm clear days 

Whereas soil and climate are favorable in all four Northwest states, 
commercial production is confined mainly to areas where transporta- 
tion and handling facilities are best, and where a dependable supply 
of irrigation water is obtainable. Thus southern Idaho, the Yakima 
Valley, Washington, Klamath Falls, Oregon, and the irrigated \ alley 
regions of Montana produce the bulk of potatoes grown in the Region. 
In Idaho potatoes rank next to wheat as a cash crop The Idaho Falls 
district from Rexburg, on the north, to Pocatello and Blackfoot, on 
the south, is the largest producing region of Idaho. Next in impor- 
tance is the Twin Falls district, including the irrigated sections around 
Burley, Rupert, Gooding, Buhl, and Bliss The Boise-Pa^ette district 
constitutes a third producing area that grows both summer and fall 
tarieties It includes irrigated land around Nampa, Meridian, New 
Plymouth, Emmett, and Payette in Idaho, and Vale and Nyssa, Oregon 
The Yakima Valley is the principal producing district in Washington, 
although many potatoes are grown in the Palouse and Walla Walla 
districts In Oregon the Deschutes and Klamath Falls districts east of 
the Cascades and the Willamette Valley west of the Mountains are 
important. The Bitterroot, Gallatin, and Yellowstone valleys of Mon- 
tana grow many potatoes for market. 

Fall varieties of potatoes are more commonly grown in the Northwest 
than early summer types. This is due to the fact that California and 
other southern rivals can get their summer’s crops on the market 



SPECIAL IT CROPS 


ahead oi Idaho or the Yakima Valle\ Freight and handling costs aie 
high, and, to succeed in this business, Northwest glowers now spe- 
cialize in a lew superior \arietics, grade and label careiulh, ha\e 
co-operative marketing associations, and plant onl) caielull) selected 
seed potatoes. Idaho glows more than hall of the Region's crop ol 
potatoes, totaling around 40,000,000 to 45,000,000 bushels per )ear. 

To maintain high soil lertilit\ as well as to })re\ent the soil Irom 
becoming infested with insects and lungtis, growers practice se\eral 
different systems of crop rotation. The most common rotation is al- 
falfa or clover two or more years immediately preceding the planting 
of potatoes. Better results are obtained from this s)stem than Irom 
planting potatoes on land following grain Good results are also ob- 
tained by planting potatoes on land from which a crop of beans 01 
peas has been harvested. 

The potato is subject to a number of diseases, such as scabs, black- 
leg, dry rot, wilt, jelly end-rot, mosaic, and leaf roll The soil may also 
become infected with insects, such as potato beetles, flea beetles, wire 
worms, and cut worms. Five general methods of potato disease and 
insect control are practiced, (a) seed selection, {b) seed treatment, (c) 
crop rotation, (d) spraying, and (e) good storage. No one of these 
alone is adequate to prevent losses, yet all of them together are fairly 
effective. 

Potato growers generally use machinery for planting, digging, and 
grading the crop, but considerable ph)sical labor is required in pre- 
paring the seed for planting, and in handling the crop both during 
and after harvest. After being carefully graded, sacked, and labeled, 
potatoes from the various growing sections are shipped to the Mid- 
west, South, Northeast, and other parts of the United States Some 
cities halfway across the continent receive more car loadings of potatoes 
from Idaho than from any other late-crop state. 

Much of the crop cannot be immediately marketed after digging, 
and is stored either on the farm or in facilities provided near shipping 
terminals Most of the storage in arid sections is in earth-covered dug- 
outs, or cellars, which arc designed to provide adequate ventilation and 
to prevent freezing. Dugouts arc usually large enough to store several 
carloads of potatoes and are provided wdth a passageway for trucks. 

Potato-seed production is becoming more and more restricted to 
drylands of northern areas Potatoes grown in dryland are less subject 
to fungus infection, are a better size for planting, and usually sprout 
better 
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Sugar Beets 

Although 23 of our 48 slates now grow sugar beets successfully, it 
was not until near the close ol the nineteenth century that the beet- 
sugar industry became permanently established in the United States 
During the World War period, the industry had a phenomenal growth 
Near the close of the nineteenth century, only 30 beet sugar factories 
were in operation, by 1936 a total of 99 lactones had been established 
In number of sugar-beet plants the western states lead, Idaho with 
nine is in fourth place among the states. Montana has four, W^ashing- 
ton 2 (only one in operation), and Oregon one 

Sugar beets are tolerant of a wide variety of soils, and are grown at 
elevations var)ing from sea level to as much as 5,000 feet Because of 
their unique resistance to alkali, sugar beets are especially well 
adapted to and regions which have been reclaimed by irrigation. 

The beet crop is of special significance in the intermountain regions 
of the West The refining of beet sugar is done in or near the growing 
regions, thus saving the expense of a long haul to market. It is also a 
cash crop, the price of wdiich is partially determined by contract ar- 
rangements with sugar-refining companies before the crop is planted. 
Growers often obtain credit loans from the contracting companies to 
tide them over the growing season The contractors also aid the grow- 
ers in other ways such as obtaining suitable seed stiains, arranging for 
harvest labor, and providing expert agricultural ad\ ice 

Furthermore sugar-beet culture enables farmers to practice more 
satisfactory crop rotations, whereby soil conditions are improved. Beet 
by-products, such as beet tops, beet pulp, and beet molasses are fed 
annually to thousands of farm animals, thus aiding beet-producing 
areas to expand their number of livestock Over 600,000 feeder lambs 
from Idaho ranges are now fattened on beet by-products before being 
shipped directly to market, whereas formerly all feeder lambs were 
shipped to corn-growing sections. Similarly se\eral thousand head of 
range feeder cattle are fattened for market. Thus, 'hhe beet grower, 
remote from the denser areas of population, transforms his crop into 
two concentrated products, sugar and meat, and ships them long dis- 
tances at less expense than (he could ship) bulky (agricultural) crops 
bom the same soil.’’^ 

Successful beet culture requires a growing season of 125 days or 
more, mean temperature of 70 degrees during the growing season, 
although light frosts at night are not harmful except when the plants 
are young and tender, much sunshine and many cool nights during 

’ The Silver Wedge, p 34, the U S Beet Sugai Association 
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the maturing period to produce the highest sugar content, a dry 
autumn period for har\esting the crop, deep rich loam soils, and a 
dependable supply ol water while the crop is growing 

The Snake Rner Valley plains ol southern Idaho constitute the 
principal sugar-beet-growing area ol the Northwest. Although sugar 
beets are grown in all sections ol the \ alley from \Yeiser to Ashton, 
the southeastern section is the greatest producer. Owing to high eleva- 
tion, cool nights, and short growing season, it is less suitable lor raising 
fruit, hence the emphasis on root crops The Bitterroot and the Flat- 
head Valleys of western Montana and the Y'^ellowstone and Milk 
River Valleys of eastern Montana also produce large amounts. In 
Washington producing areas are located near Bellingham, Toppemsh, 
and Sunnyside. 

Sugar-beet production in Idaho has increased from 75,000 tons 
in 1904 to 980,400 in 1959 In contrast with wheat, beet acreage 
varies widely from year to year, depending on prices. In recent years 
three factors have tended to stabilize the beet-sugar market and thus 
to encourage production tariff of 90 cents per 100 pounds levied 
on Cuban sugar; advertising campaigns which have convinced con- 
sumers that beet sugar is identical with cane sugar, prevailingly low 
market prices for other farm products. 

Hops 

Hop production is a highly specialized industry controlled by a few 
large-scale producers. The number of growers is limited, but the in- 
dustry emplo)'s a large amount of labor, especially during the harvest- 
ing season. Hop plants will grow in many parts of the United States, 
but commercial production is centralized in the Pacific Coast States, 
limited areas of Oregon, Washington, and northern California pro- 
ducing nearly all hops raised in the country. 

The hop is a perennial plant which can be raised either from seed 
or from cuttings, the latter being commonly used. In the Willamette 
Valley, Oregon, and in the Yakima Valle), Washington, plantings oi 
hop cuttings are made during March and April. Unlike most agricul- 
tural crops, hop fields, or yards, do not have to be replanted except at 
long inter\als. The vines are supported by a high trellis system, on 
posts 10 to 12 feet high. Such trellis work costs about $100 per acre 
and constitutes an important item of expense to the grower. 

The fruit, technically a cone or strobile, is the ‘‘hops” of commerce. 
In the Yakima Valley, most of the picking is concentrated in the month 
ol September. This work affords considerable employment to local 
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residents, to transients, and to Indians of the Yakima Reservation The 
Indians come in family groups and camp during the three weeks pick- 
ing season, over 3,000 of them being employed. As hops are picked, 
they are put into sacks, which are collected and weighed by the owner 
Pickers receive about 2 cents per pound, and are able to gather 150 to 
300 pounds per day. The a\erage annual labor outlay lor the three 
hop-producing states is about 14,000,000 

Hops fresh from the field are carried to kilns for curing. Most kilns 
are boxlike wooden structures about 30 feet m height, with an inside 
drying floor some 20 feet above the ground floor Loosely scattered 
over the kiln floor to a depth of 10 to 24 inches, the hops are cured by 
the heat from a stove or furnace below, and also bleached with sulphur 
fumes. The usual curing period is 18 to 20 hours When cooled, cured 
hops are pressed into 200-pound bales, enclosed in jute bagging, and 
are ready for shipment. 

The Willamette Valley, Oregon, leads in production with 90,000 
to 110,000 bales annual!) California averages 50,000 bales and Wash- 
ington 40,000 to 50,000 bales Salem is the recognized center for mar- 
keting and for distributing hops m Oregon, as well as the leading 
district m the United States Yakima, Moxee, Toppenish, and Sunny- 
side grow 80 per cent of all Washington hops Trends since 1929 indi- 
cate that the industry in California is decreasing in importance owing 
to higher labor costs, whereas that of Oregon and Washington is 
increasing proportionally. 

Flax 

Flax fiber has been grown in Oregon since early days, when the 
pioneers used it as a clothing material The chief environmental re- 
quirements include (1) abundant rainfall distributed in many light 
showers rather than in heavy downpours; (2) cool, cloudy weather 
during the growing season; and (3) deep, fertile, well-drained soils It 
is almost entirely limited to the Willamette Valley, which is, inci- 
dentally, the only real fiber flax center in the United States The five 
counties which produce most of the crop, together with the number of 
individual growers, are Clackamas, 84, Marion, 57, Linn, 15; Yamhill, 
11, and Lane, 9 (For flax manufacture, see Chapter 23.) 

Hardy Seed Crops 

Because of high transportation costs of such bulky crops as potatoes 
and wheat, many farmers have turned their attention to the produc- 
tion of seed crops which carry a high market value per unit weight. 
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For example, the growing oi allalfa and clo\er seed has become a 
profitable industiy, especial!) in southeni Idaho, as lias the growing oi 
flower seeds m the Puget Lowland and near \’ictorici, B C 

Alfalfa Seed. Alialla seed is now an extensue and profitable mdiis- 
iry in the iriigatcd sections of southern Idaho, wheic fertile soils and 
favorable climatic conditions help produce seed oi high cjuahty which 
commands a premium price The cool nights and the great amount of 
sunshine in Idaho cause the de\elopment of hardy strains which can 
withstand the severe weather characteristic of northern states. Alfalfa 
produces better seed wdien planted in a crop rotation that follows 
potatoes and beets, which put the soil in good physical condition. 
Nurse crops such as barley, wheat, oats, and peas are often planted 
with seed alfalfa to protect the young plants from the hot rays of the 
sun The three mam varieties of alfalfa seed produced are Grimm, 
Common, and Cossack 

Clover Seedr The demand for clover seed in the United States is 
much greater than the domestic supply Clover-seed growlers, there- 
fore, are practically assured of a profitable price for their product. 

Irrigated sections of Idaho are especially adapted to all types of 
clover-seed production Under the favorable climatic conditions that 
exist in Idaho, highly colored, good-quality clover seeds can be grown, 
wdiich are much m demand by eastern buyers Red and alsike clo\ers 
are used for both hay and seed, white and ladino are utilized chiefly 
for seed and pasture The irrigation farmer is able to control the 
blooming of the plant, and, generally, throughout southern Idaho the 
critical period of seed production is free from damaging storms, and 
has an abundance of sunshine It is generally accepted among seed 
growers that bees especially the bumble bee are essential to an abun- 
dant crop of seed. 

Oregon has a fodder-seed industry with an annual value of 
$5,000,000. Vetch, clovers, and alfalfa are all exported, especially from 
irrigated, high-elevation districts in Deschutes, Crook, Malheur, and 
Klamath counties. The Willamette Valley produces millions of pounds 
of lawn grass and fescue seed Bentgrass is grown for seed in sections 
of the coast province The high value per pound of grass and clover 
seed, especially when certified, makes possible the profitable transport 
of small seeds from the Northwest to distant markets. 

Vegetable Seeds 

Up to the beginning of the World War in 1914 our seedsmen de- 
pended upon European countries for a large part of their garden 

-The tcim '‘dover” used in a bioad sense mdudes red, sweet, alsike, white, 
ladino as well as a numbei of minoi species 
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seeds Since then the productjon ot garden seed has become important 
in parts o£ the United States, including suitable areas in the Northwest. 

Since some vegetable plants will produce an abundance ol \iable 
seed only li soil and dimaiic conditions are favorable, the industry 
IS highly specialized For example, most of the cabbage seed is pro- 
duced in either New York or Washington, turnip and rutabaga seed 
in Washington and California, and garden peas m Wisconsin, Wash- 
ington, and Idaho. The northern Palouse section of Idaho and AV^ash- 
ington now leads the country in growing seed peas. Beet seed is 
grown in Oregon, Idaho, and Montana, and near Mt Vernon, W^ash- 
ington. Mt Vernon also raises fine cabbage seed, and has reported 
yields of 1,000 pounds or more per acre, which is well above the 
national average. The Lewiston area of Idaho pioduces onion seed 
and onion sets. An increased production of \cgctable seeds seems 
quite feasible in favored parts of the Northwest. 

Flower Seeds and Bulbs 

The growing of flower seeds and bulbs is of increasing importance 
in the Northwest, particularly in the marine climate west of the Cas- 
cades Victoria, British Columbia, is famous for sweet pea seed and 
parts of the Willamette and Puget Lowlands raise certain flower seeds. 
The same districts ha\e many nurseries that prepare rose cuttings, 
shrubs, shade trees, and blossoming trees for planting. Seteral locali- 
ties in the Puget Sound district ha\e specialized on Dutch bulbs, and 
over a thousand acres are planted to narcissus, tulip, and lilies, which 
are a valuable crop and may bring in one to two thousand dollars per 
acre Se\cral large producers have a hundred acres or more in bulbs 
which run as high as a hundred thousand bulbs per acre. 

In addition to marine climate and special soil conditions, bulb 
growing is usually located relatively close to the larger cities such as 
Seattle and Portland Many bulb and flower farms are also found in 
the vicinity of Bellingham. 
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CHAPTER 19 


LIVESTOCK IN THE PACIFIC NORTHWEST^ 

By Willis B Merriam 

Early explorers in the Columbia Basin and in other rich valleys 
throughout the Northwest commented almost universally upon the 
vast expanse of luxuriant grasslands, awaiting the day when they 
would become one of the richest grazing grounds in America. In time 
these lands were stocked with cattle and sheep, and fulfilled the pre- 
dictions of the pioneer prophets. Although their first luxuriance is 
now gone, and the best of them have been plowed for other types of 
farming, there are still thousands of acres where grazing is dominant. 
The livestock business is perhaps of special \alue to the Northwest 
because it utilizes the thousands of acres of “too” lands — lands too 
rough, too dry, too mountainous, too wet, too frosty, or too remote 
from market for any other type of agricultural crop Grazing and cer- 
tain types of animal fattening are also complementary to other agri- 
cultural practices, since they utilize forage crops and waste by-products, 
such as sugar-beet tops. Grazing and fattening of livestock are so 
widely scattered over the entire Northwest that in a larger sense the 
Region may be regarded as one vast animal pasture. 

Early Cattle Raising 

Although a few head of livestock were brought in by earlier ex- 
plorers and settlers, the industry really began in the middle 1820’s. 
Cattle raising to supply meat to various fur-trading posts was inau- 
gurated at Fort Vancoiner in 1825, small herds made their 

appearance in the Colville and Okanogan valleys Cattle driven across 
the plains were a feature of the Wallula settlement in 1824, and it is 
estimated that 200,000 head were in the Walla Walla country by 1855. 
The Indian Wars after 1855 caused a reduction in numbers, but 
during the decades of the i86o’s and 1870’s cattle again increased with 
the arrival of more settlers and a growing demand for beef During 

1 Acknowledgment is made of information furnished by } Ford McBain of the 
Montana State Normal College at Dillon and by R. M, Shaw of the Central Wash- 
ington College of Education at Ellensburg 
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the Go’s herds were driven into Idaho and Montana, coming from 
Utah and Cahiornia. Somewhat later cattle drives ol breeding stock 
came north from TTxas, There were two mam reasons for the rapid 
rise of range stock at this time (i) the growing local market centered 
mainly around military posts and (5) the gold camps of the i86o’s 
in the mountains of Idaho and British Columbia After the decline of 
this mining market trade, drives of Oregon cattle (as all Northwest 
stock was called) were made to Nevada and Wyoming for shipment 
east. 

The Diminishing Range 

During the early years much of the Pacific Northwest was a free 
range open to anyone, but markets were few and the business was not 
particularly profitable. Before 1880 overgrazing became common and 
the range had already deteriorated. Stockmen were determined to 
make a fortune while the grazing lasted and a general cream-skimmmg 
process followed. Not only did overgrazing and overproduction handi- 
cap the cattlemen at this time, but severe winters periodically de- 
stroyed the natural increase of the herds on the open range. Tre- 
mendous numbers of range cattle were lost during the bitter winter 
of 1861-1862. The winters of 1885-1886 and 1889-1890 also killed thou- 
sands. As a result, the more progressive stockmen began to provide 
some winter shelter and hay for their stock. 

Settlers also took up much of the best grazing land for homesteads, 
in spite of opposition on the part of the stock ranchers. In Washington 
desirable free range had almost \anished by 1880 The completion of 
the Northern Pacific Railroad in 1883, followed by other railroads, 
helped further to change the business It became easier to ship cattle 
to market and paid to improve the breeds of stock kept, but the rail- 
road also encouraged settlement by farmers Each new farm and fence 
crowded out more stockmen, thus hastening the end of the free range 
in the better areas Here alfalfa fields and permanent haystacks brought 
a change to pure blood stock and the marketing of baby beef, and 
caused a shift to dairy herds. 

Conditions Favoring the Livestock Industry 

Except on the western slopes of the Cascades and Coast Ranges, the 
Pacific Northwest is characterized by a limited rainfall and generally 
low humidity. The dry climate and moderate temperatures of the in- 
terior plateaus, desert plains, and mountain pastures are on the whole 
favorable for li\estock Except in high mountains the snowfall is 
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C\TTLL IN 

Northwest 

States 



(1870) 

(1880) 

(1886) 

(1941) 

Idaho 

50,000 

iq3 ,000 

220 , 000 

821 ,000 

Montana 

1 1 7 , 000 

622,000 3 

[ , 050 , 000 

I ,273 ,000 

Oregon 

374 >000 

631 ,000 

628,000 

I , 042 , 000 

Washington 

I 06 , 000 

207,000 

269 , 000 

876,000 


(The estimates for 1941 aie from A^ncultu'al Dc\elopment Depditment, 
North<-rn. Pacific Rdilv\a> ) 


moderate, sleet storms seldom occur, and animals require little or no 
shelter e\en when temperatures become quite low, although hay or 
other forage must be supplied in cold or snowq’ weather. Untilled grass- 
lands, open woods and forest meadows, wet pastures, and both irri- 
gated and dry agricultural lands make their contribution to the live- 
stock industry. Census figures indicate about 165,000,000 acres of land 
in the area encompassed by this study of w’hich onl) about one-tenth is 
actually in crops The percentage -of all land in farms in the states 
comprising the region ranges from about 16 per cent for Idaho to 
32 per cent for Washington The balance is made up of National 
Forest, Indian reservations, National Parks, unappropriated govern- 
ment land or miscellaneous privately owned lands, much of it also 
used for grazing. 

Present Grazing Area 

In Idaho, of 53,346,560 acres of land in the state, about 20,750,000 
acres (39 per cent) are classified as grazing land, including about half 
of the 9,140,000 acres in “farms/' In proportion, Washington has less 
grazing land than the rest of the Northwest, of its 42,775,040 acres, 
about 13,500,000 acres are in farms (32 per cent), of which 6,000,000 
acres provide grazing There is very little usable open range in Wash- 
ington, but considerable forest pasture, both publicly and privately 
owned, is available In Oregon, with 61,188,480 acres, one quarter 
(258 per cent) of the state’s area is public domain, located mainly in 
the dry central and southeastern sections, and most of this is range 
grazing land. Nearly half (43 per cent) of Oregon is privately owned 
land, of which 16 per cent is crop land, 43 per cent is timber land, 
and 38 per cent is grazing land. In addition, there is grazing in Na- 
tional Foiests, which cover 22 per cent of the state, on certain Indian 
Reservations, and on state and county lands (the latter taken in part 
for delinquent taxes) located mainly in central and southeast Oregon. 
Nearly 28,000,000 acres in Oregon are available for grazing. 

Including mountainous western Montana, probably 70,000,000 acres 
of the northwestern states are predominantly used for grazing. This 
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does not include the thousands of acres similarl} used in southern 
British Columbia. 

Decline in Carrying Capacity 

It should be noted that the area available tells only part of the story 
since the carrying capacity of the range varies widely. Feed lor one 
cow may be provided b) an acre of wet pasture or one hundred acres 
or more of semidesert herbage. Where serious deterioration of the 
range has occurred, the carrying capacity may be only one-third of 
what it w^as originally Go\ernment sur\eys indicate that viigin forage 
has had an average decline of 68 per cent in southern Idaho and 65 
per cent in eastern Oregon. A survey by the Federal Land Bank of 
Spokane shows that the range in the mountain counties of western 
Montana has deteriorated an average of 56 to 63 per cent. Where 
formerly two or three acres of virgin grazing land per month sufficed 
to feed one cow, now five to eight acres are needed Naturally this 
depletion has materially decreased the carrying capacity of the area 
The greatest degree of depletion, 74 per cent, is in the subalpme 
meadows, according to the Regional Office of the Foiest Service at 
Missoula (See also Chapter 6 ) 

Income from Livestock 

Farm income in 1940 for the four nortlwestcrn states (including all 
of Montana) was 1223,600,000 from crops and I22 1,800, 000 from live- 
stock. 


Idaho 

Montana 

Oregon 

Washington 


Farm Income I940 


From Crops 
$ 42,883.000 

47 .716.000 

49.556.000 

83 . 444 . 000 


From Livestock and Animal Products 
$ 47.933.000 

49.757.000 

60 . 292 . 000 

63.821. 000 


$223,599,000 $221,803,000 

While dairy produce is included in the totals showm by the table, 
the income from sale of beef, mutton, pork, and wool totals well over 
1100,000,000 per vear for the area included m the Nortlnvest From 
the range, taken by itself, livestock operations provide approximately 
20 per cent of the agricultural income, running as high as 40 pei 
cent in Montana, 21 per cent in Oregon and Idaho, and 5 per cent 
in Washington. 


Present Livestock Conditions 

From the standpoint of vMue, although not in numbers, beef cattle 
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represent the leading feature of the Northwest livestock industry. Some 
800,000 beef cattle, with an assessed valuation of §65,000,000, are to 
be found in this area. Cattle are rather e\'enly divided over eastern 
and southern Oregon, the less mountainous parts of Idaho, south- 
western Montana, northeastern Washington, the valleys and plateaus 
of southern British Columbia, and the Scablands, semideserts, and 
rough uplands of the Columbia Plateau. The lowlands in western 
Washington and Oregon and the rugged Northwest mountains are 
minor areas of production. Dairying and general farming sections on 
both sides of the Cascades send a certain number of beef animals to 
market every year. 



Fig. 116. Cattle and range in western Montana. {Courtesy Northern Pacific Railway.) 


Beef Cattle 

The beef-cattle industry has undergone a number of changes in 
recent times. The former practice was to stock the range to the limit 
of carrying capacity and keep the steers on pasture until they were 
three to five years old and weighed 1,300 to 1,600 pounds. Present 
market demand favors undermature animals, yearlings, and two-year- 
olds averaging goo to 1,200 pounds, suitable for quality cuts of meat. 
Stock of this type require more and better fodder especially during the 
winter. The number of animals on the range has not changed appre- 
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ciably for a quarter of a century, however, indicating that the industry 
has become fairly well stabilized. 

While beef prices rose sharply during the World War period of 
1914-1919, taxes and other expenses also increased so that the li\e- 
stock business was not as generally profitable as in earlier times Since 
1915, the range has suffered from decreased rainfall. In addition to 
drouth with its resultant shortage of hay and grass, price fluctuations 
and other economic conditions have handicapped both sheep and 
cattle men International as well as local factors also affect the business 
at times Predatory animals formerly killed large numbers of sheep 
and cattle, especially young calves and lambs, but bounties and gov- 
ernment hunters have largely eliminated danger from the predators. 

Carrying Costs 

In the days of the open range a steer could be raised for as little as 
$3 00 per head per year, but costs at present arc three times that 
amount. About forty acres of range is required for a cow per year and 
eight acres for a sheep. The average grazing season in the mountain 
counties is se\en to seven and one-half months, and the feeding period 
is about four and a half months. Hay is the usual winter feed, prices 
averaging $6 00 to |8 00 per ton. Estimates of the cost for cattle feed 
on a ranch carrying 500 head total |ii 50 per animal per head per 
year in southwestern Montana, not counting labor and o\^crhcad ex- 
penses. When the value of a two-year-old heifer is about $50 and of a 
two-year-old steer, $65 to $70, the income is sufficient for wages and 
profits abo\e expenses to the owner Comparatively little hired labor is 
required on a stock ranch compared with most farming operations A 
range cattle country needs only a sparse population in contrast to the 
large acreage of its farm units. 

Range Management 

Overgrazing, with its resulting lack of feed and deterioration of the 
range by erosion, is one of the greatest problems for the stockmen 
Natural rehabilitation of the better native grasses is an extremely slow 
process, and it may not be economically feasible for private owners to 
seed their land with grasses Poisonous and noncdible species of plants 
tend to increase with o^’crgrazing. To help rehabilitate the Public 
Range and ultimately impro\e conditions for Incstock, Congress 
passed the Tailor Grazing District Act in 1934 Under the Taylor Act 
the Administration proposes to conserve Public Domain range re- 
sources by a system of temporary permits and by reducing the grazing 
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animals in a district to the niimbei which wnli permit maintenance 
and impro\ement ol the natue hcibage Prices ol peimiis arc 5 cents 
per cow per month and 1 cent per sheep per month The districts are 
managed b)' local boards of stockmen, and the eflort is a worthy attempt 
towards range stabili/ation and impro\ement. 

Sheep in the Northwest 

The number of sheep in the Pacific Northwest totals nearly 6,000,000 
head, Idaho and Oregon having o\cr 2,200,000 head each Soutlwestern 
Montana is also a leading sheep district It is a common practice to 
stock with dual-purpose breeds, Rambouillet or Hampshires Sec- 
tional transhumance, using the low4ancls loi wnnter ranges and moun- 
tain forest pastures for summer grazing, is the common s\stcm. In 
eastern Oregon sheep winter in the lower \allc)s, where feed has been 
stored, or graze on semidesert herbage In summer the flocks are taken 
into the Blue Mountains, eastern Cascades, and other ranges for several 
months of green pasture Cattle use the w^estern Cascades and Klamath 
Mountains and compete wnth sheep m parts of the Blue Mountains 
Sheep utilize mediocre grazing to better advantage than the cattle and 
tend to replace cattle on poor pastures In Washington sheep are 
winter-fed in largest numbers m the Yakima and Kittitas Valleys. The 
Columbia Basin serves as winter range for flocks of sheep, wdiich in 
summer are commonly taken to graze m the southern Cascades and 
Okanogan Mountains. 

Crosses, The range-sheep industry centers around the ewes that pro- 
duce fat lambs for July and fall shipment to packing centers and 
supply wool in the spring. Crossbred stock is preferred, a favorite 
cross m Kittitas County being between Rambouillet ewes and Lincoln 
or Romney Marsh rams. Either cross produces prolific ewes that herd 
together well and have heavy fleeces of excellent-quality wool. Their 
large lambs and the mothers themselves both supply a high quality of 
meat. The ewes are kept for 6 to 7 years They are commonly bred to 
Hampshire rams, and the fat lambs sold at five months of age weigh 
85 to 95 pounds apiece. 

Transhumance, Within the boundaries of Kittitas County, Washing- 
ton, are all necessary types of feeding areas for range sheep. 

In the fall, the animals may be grazed on the irrigated pastures of 
Kittitas Valley, agricultural heart of the county Then, as winter ap- 
proaches they can be moved eastward to the sagebrush and grass- 
covered slopes that descend to the Columbia River. In spring the foot- 
hills to the north, west, and south of the valley provide range. For 
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summer feeding there are the National Forests in the high mountains 
on the west and north.- 

Five life zones of different plant associations are grazed sometime 
during the year. The lowest in elevation is the bunchgrass and sage- 
brush in the Columbia and Kittitas Valleys. Above the prairies, to 
about the 4,200 foot contour, are an open forest of yellow pine, a zone 
of Douglas fir, larch, and lodgepole pine, and a sub-alpme belt of 
stunted timber that lies between 5,000-7,000 feet eletation. All three 
forest zones contain bushes, weeds, and grasses that provide excellent 
spring and summer browse for sheep. Abo\e the timber of the zones 
below, are high alpine meadows available for feed during several 
weeks of the summer. 

The Summer Range. Some summer range is owned by sheepmen, 
but most of It must be leased from the government or railroad and 
logging companies Owners can graze sheep m National Forests only 
on their allotments. Nearly all the grazing has been leased and the 
establishment of recreational areas in the National Forests has reduced 
the land available for sheep Regular driveways connect the v^anous 
allotments. The Forest Service limits a band to 1,250 ewes and 1,500 
iambs Other restrictions intended to protect the forests and scenic 
beauty prohibit a band from bedding in the same spot more than one 
night, from grazing within a quarter of a mile of a highway, and from 
liedding down near running water that might become polluted Also 
a herder must leave at least 25 per cent of the palatable vegetation. 
The average season for the grazing of sheep m National Forests is 
from June 15 to September 15 A fee of 41/9 cents a head per month is 
charged for sheep grazing. In July the “top” lambs are sent to maiket, 
being trailed down to a corral for loading in a truck for transport to 
Seattle or to the nearest railroad stockpens for shipment East. 

Sheep Herding. The herder, who must be a very faithful individual, 
rarely keeps his herd of sheep in one locality for ov er one week. He is 
assisted by a packer who brings in salt lor the sheep, and food for the 
two men, and by several dogs without whose aid herding sheep in 
large bands would be nearly impossible, since a dog accomplishes at 
least as much w^ork as a man and does the job more quickly. 

The cultural forms connected with the lange sheep industry are, in 
the words of Dr. Shaw, 

. . . shiftlessly picturesque rather than substantially impressive Cor- 
rals are make-shift affairs quickly arranged in any suitable pattern b) 

- R M Shaw, in his unpublished manusciipt. The Sheep Range Industiy of Kit- 
titas County, supplies much of the following infoimatioii about lange sheep 
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pascure auring the summer. Middle: ' 
sheep herder and his dog drive a band to the summer grazing grounds Lou 
Fall pasture in wheat stubble. (All photographs by Mary LcLennon.) 
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merely wiring wooden panels to poles quickly drhen into the ground 
and frequently supported by boulders Sheds, unpainted and weather- 
worn, stand in varying stages of dilapidation The home oi a herder 
may be a canvas-co\ ered wagon m open country, a tent at any season 
or a shack or abandoned faim house if he is to remain in an area for 
some time as when on the winter range. More vital than imposing 
structures are good ranges and ewes. Although the range sheep indus- 
try involves thousands of acres of land its imprint is but lightly 
stamped upon the landscape. People are scarcely cognizant of its pres- 
ence, except in the fall when the sheep are on the valley pastures. 

Idaho a Sheep Center. Sheep constitute the major li\estock of Idaho, 
22 per cent of all farms in the state keeping sheep. In southern Idaho 
farm flocks of 50 to 100 sheep have proved a valuable means of uti- 
lizing surplus feeds and such by-products as beet tops, grain stubble, 
and bean and pea straw. Some farm flocks arc also found in Oregon 
and Washington, and more could be kept on feed that is now largely 
wasted. 

The range sheep business is carried on primarily for mutton produc- 
tion, the lamb crop representing the greatest source of income. In 
general, income from lambs and mutton is twice that from the sale of 
wool. While the sheep business is carried on primarily for mutton, the 
wool is an important item pro\iding about onc-third of the re\enue. 
Lambs are fattened especially in the irrigated sections where there is 
an abundance of alfalfa hay In the neighborhood of the Idaho beet- 
sugar factories, extensive use has been made of beet pulji as a priming 
feed Range lambs weighing about 60 pounds arc sometimes primed to 
about 85 pounds before being shipped to Chicago, Omaha, or local 
West Coast markets Three-fourths of the lambs are shipped from the 
range, and the rest are fed on fall pasture or in winter feed lots A 
sheep ranch usually handles between 2,000 and 3,000 head. In Idaho 
there are over 800 ranches carrying flocks which average 2,500 sheep 
The whole of southern Idaho is a sheep-raising area with the chief 
feeding sections in the southeast, the eastern Snake River plains, and 
the irrigated land west of Boise In the summer 1,325,000 sheep graze 
in the National Forests, mostly m central Idaho. 

Value and Future. The annual wool clip of the Northwest totals 
nearly 80,000,000 pounds, worth around $16,000,000, with Idaho, Ore- 
gon, and southwestern Montana in the lead Washington and British 
Columbia are significant but minor areas. The fact that sheep produce 
two money crops per year, lambs and wool, and can utilize poorer 
feed than cattle often makes them a better economic risk than cattle. 
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Although some flocks of fine wool merino sheep are kept in the North- 
west, mutton breeds and mixed breeds for both ^\ool and mutton aie 
preferred o\er the smaller pure-bred merino The uinge shee}) mdustiy 
will probably continue to be about as important as at piesent, but 
there would seem to be room for an increase in small flocks lor farm 
use that would consume fodder and b\-pioducts now largch wasted. 

Swine 

Visitors from the Middle West are in\ariably surprised at the minor 
role of swine in the farm economy of the Northwest. It is possible to 
ride for scores of miles through agnculttiral areas without seeing more 
than an occasional scattered herd of hogs Lacking rich cornfields for 
use in fattening, the Region feeds only some 500,000 to 600,000 hogs 
annually, \alued at about $4,000,000 The leading centers are com- 
munities with grain, dairy, and fruit farms, tvdierc hogs are a \aluable 
means of utilizing feed materials otherwise wasted 

In dairy centers where skim milk is a b) -prod net pigs can be fattened 
to very great advantage Field peas, cull potatoes, fallen fruit, pump- 
kins, and other concentrated field crops such as the cheaper grains 
are all utilized to produce pork. Little iarmers and part-time mill and 
logging workers with small garden patches use kitchen waste to fatten 
a few animals each year. Near the larger cities garbage is collected for 
use in “piggeries ” One of the most successful practices is the use of 
thousands of acres of alfalfa, which furnishes excellent pasture for 
hogs, the green feed being supplemented by grain The limited corn 
crop IS frequently augmented by imports of this gram. 

Market demands for hogs m the Pacific Northwest are in excess of 
the local supply, and additional shipments are made from eastern 
Montana and even farther to packing plants in Portland, Seattle, and 
Spokane. In some parts of southwestern Montana there are numerous 
ranches that keep thirty to forty brood sows and raise several hundred 
pigs for sale annually Some ranches secure two litters of pigs per year. 
Barley is the principal feed used in Montana for the fattening of 
swine In eastern Idaho feeder hogs can be produced cheaply and are 
sometimes shipped from there to the Corn Belt for fattening The 
raising and fattening of more pigs would seem to offer an opportunity 
to the local farmer, practices which should increase in the future, with 
more intensive and specialized agriculture attendant upon expansion 
of irrigation. 

Horses and Mules 

Horses, in the Northwest, number upwards of 600,000 and are fairly 
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evenly divided among the states They ha\e declined nearly one-half 
in number and value since 1910, owing to increased use of power ma- 
chinery on farms. This decline reached bottom about 1925, and since 
then the number has remained about the same Horses are not raised 
systematically on a large scale, but many farmers keep mares to work, 
and have a few colts c\ery year to sell or later break to harness for 
their own use They can in this way raise colts at a cost low enough to 
discourage the professional horse breeders. The only stockmen who 
make it an exclusive business are those located in the range districts 
where winter feed is too scarce for other t)pes of stock raising There 
IS a small but steady demand for mules as some farmers prefer them. 
Moderate numbers of mules arc bred, and sometimes imported, for 
sale. A few race horses are produced m the irrigated sections to meet a 
limited demand. 

Goats 

In some parts of western Oregon goats are kept on fenced land to help 
clean up brush and make land clearing easier A few milch goats are 
found near most of the mam cities Since goat’s milk is highly recom- 
mended by dieticians and sells at a good price, and the goat needs 
comparatively little feed, it might be used to advantage on more small 
sustenance and part-time farms 

Future of Livestock 

The days of cheap cattle and low-cost sheep, produced on the open 
range, are now gone, but opportunities for the continuation and 
limited expansion of livestock raising are still atailable in the North- 
west Planning for efficiency and integration with other industries is 
highly desirable Many parts of the Northwest are essentially li\e- 
stock regions and will remain so because of immense quantities of 
available feed Grass and hay cannot be used directly to support people 
and must therefore be converted into livestock if they are to ser\e any 
useful purpose. The combination of suitable soil and climate, large 
amounts of pasture, sufficient water supply, skillful management, and 
adequate markets seems to assure the Pacific Northwest of a reasonably 
secure future as a livestock section Livestock is slaughtered and the 
carcasses are processed, both for local sale and export, in packing 
plants in Seattle, Spokane, and Portland, providing a convenient mar- 
ket for small-scale producers who may deliver their animals by truck 
to the stockyards In addition to the large plants in the three leading 
cities, slaughter houses in many other cities and towms purchase live- 
stock locally and sell the meat in near-by communities. 
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CHAPTER 20 


THE DAIRY INDUSTRY 
By William H Pierson 

Place of Dairying in the Northwest Economy 

As a source of re\cnuc to the residents of the Pacific Northwest 
dairying is exceeded only b) the total of all field crops and by the 
lumber industry. Primary milk production is the largest single source 
of cash farm income, sales of milk and butterfat amounting to about 
168 , 000,000 yearly. When to sales are added the $14,000,000 of milk 
consumed upon farms, the income from dairy animals sold for meat, 
the manufacture of approximately $54,000,000 of dairy products, and 
the revenues from wholesale and retail distribution, the role of dairy- 
ing in the Pacific Northwest assumes major proportions. According to 
the census a total of 488,000,000 gallons of milk was produced in the 
three Northwest states in 1939 

Approximately 15 per cent of all Northwest farms are classed as 
dairy farms,^ but the operators of several thousand farms classified 
otherwise are engaged in dairying as a major activity in combination 
with such enterprises as poultry, fruit growing, and general farming. 
Milch cows are kept on about 155,000 farms, or 87 per cent of all 
farms within the Pacific Northwest To these primary producers must 
be added approximately 2,000 persons employed in factories making 
dairy products, and the hundreds of others engaged in marketing and 
handling activities 

Correlation with Climate 

The climate of the Pacific Northwest is generally favorable to dairy 
cattle, especially the breeds which were developed under similar con- 
ditions in northwestern Europe The temperate marine climate of 
western Washington and Oregon, with its mild rainy winters and long 
cool summers, is essentially the counterpart of the climate in which the 
Jersey, Guernsey and Holstein breeds had their origins. These breeds 

daily faim, according to Bureau of Census usage, leceives at least 40 per cent 
of Its income fiom milk 01 daiiy pioduce 
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are at their best in the marine Northwest, milk production per cow is 
high, and expenditures for shelter and winter leeding are low. 

East of the Cascades temperature conditions are less ideal although 
favorable in general. Winters are se\ere, but less se\ere than those of 
the highly developed Great Lakes dair) belt. In eastern Oregon, in 
the Snake River plain, and in the Columbia Basin summer tempera- 
tures during two or three months of midsummer are too high for 
maximum milk production, although wherever irrigation has overcome 
the limitation imposed by aridity, dair) ing can be practiced efficiently. 

Eactors Affecting Regional Distribution 

The distribution of the 800,000 dairy cows in the Pacific Northwest 
is influenced by a complex of factors, chief of which are (1) quality of 
pasturage, (2) the availability of feedstuffs, (3) the competition of 
other farm enterprises for land and labor, and (4) the proximity to 
urban markets. 

Good pasturage is naturally abundant in the rainy sections west of 
the Cascades, and can be efficiently provided in the irrigated areas east 
of the Cascades. In the dry farming sections of the interior, pastures 
are poorly suited to dairy needs, with the result that milch cows are 
kept in small numbers, frequently only one or two on a farm, and 
these often of beef type or mixed breeds. Hay crops as well as pasture 
grasses flourish west of the Cascades and in the irrigated sections, but, 
within the dry farming sections, they are inadequate to sustain gen- 
uine dairy development. Even in the irrigated sections the high costs 
of land and water tend to favor use of cropland for more intensive 
purposes such as orcharding, except in the immediate vicinity of 
urban centers and in certain districts more suited to dairy purposes 
than to horticulture. 

The gram feeds are readily grown at moderate cost in nearly all 
parts of the Northwest except in the rain-soaked coastal region; here 
the lush growth of grass for pasture and hay offsets the deficiency of 
concentrated feedstuffs. 

The Puget Sound Lowland 

The lowland of western Washington between the Cascades and the 
coastal mountains is the prime dairy region of the Pacific Northwest, 
with six of its ten leading dairying counties About 70 per cent of the 
milch cows of Washington are found here 

Climatic conditions closely approximating those of the best dairy 
countries of Northwest Europe, large urban markets near by, and 
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TABLE 22 

Dmr'iIng in the Pacific Northwest’' 

(1937) 



Milch 
Cow's on 
Farms 

Milk 

Production 
per Cow 

Total 
Milk 
Produc- 
tion on 
Farms 
(Millions 
of Pounds) 

Farm Value 
of Milk and 
Butterfat 
Produced ^ 

Per Cent 
All 

Farms 

Classed 

as 

Dairy 
k arms - 

Washington 

316, 000 

6,030 lb 

I ,Q 05 

$36,195,000 

17 9 

Oregon 

247,000 

5,410 

1 .336 

26,052,000 

14 7 

Idaho 

1 85 , 000 

5.500 

I ,oi8 

15,983,000 

10 I 

Western Montana 

46 . 000 ^ 

4,210'^ 

193 

3,651 ,000 

13 5 

Pacific Northwest 

794,000 

5.287 

4,452 

81,881 ,000 

00 


Publications of U S Departn-'ent of Agriculture and Census, 1930 
^ Value all milk sold and used on farms for all purposes 
j 1930 %ures 

j Estimated on basis of distribution given in Census of Agiiculture, 1934 
State ot Montana as a vvhole Production m Western Montana is probably higher 

agricultural conditions more la\orable to intensive use of cropland 
than to general larming, all combine to fa\or dairy specialization. 
Precipitation which ranges fiom 30 to 50 inches is ample for rich 
pasturage and hay crops A tendency to drouth during two summer 
months is largely offset by the seepage received in the alluvial soils on 
which most farming is done. The dryness of the summers permits the 
growing of oats, wheat, and corn for fodder, thus providing a well- 
rounded supply of feeds tuffs Not entirely self-sufficient, this lowland 
imports some gram from eastern Washington. 

The best agriculture is in the valleys of the numerous rivers crossing 
the lowland. Many upland farms on relatively sterile glacial till are 
found in the vicinity of the larger cities. These small part-time farms 
producing small amounts of milk are a response to adjacent urban 
markets, and often to the desire of urban workers to enjoy ample 
living room wdiile supplementing their income. 

Valley farms are usually small, owung in part to the high cost of 
preparing cut-over land Stump removal costs more than the initial 
purchase price of good raw^ land, and clearing is usually prolonged 
over many years of farm occupancy Only in the oldest farming sec- 
tions are fields completely free of stumps, and a tract of “stump pas- 
ture” occupying good land is common to most farms. As the result of 
the high value of cleared lands, agriculture is specialized and inten- 
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sive. Dairy farms containing more than 8o acres are few and most have 
between 30 and 70 acres, a \er\ satislactoi) si/x for this t)pc of farming 
A typical dairy larm in Whatcom Count), leading dair)ing county 
of the Northwest, contains 48 acres, of wdiich about half is cropped 
Clover, timothy, and r)cgrass, usuall) grown together and used inter- 
changeably as meadow or pasture, occupy 15 to 18 of the 24 acres cul- 
tivated. Oats, for grain or cut lor green Iced, occupy most of the 
remaining acres cropped Corn for forage, a potato patch, a family 
garden and orchard utilize small acreages. The uncleared portion of 
the farm is thick woods or stumpy noncrop pasture of low carrying 
capacity. The dairy barn is usually larger than the modest dwelling 
and houses some fourteen to eighteen cows. Cows are ‘^veil-selected 
grade Guernseys, Holsteins, and Jerseys. Many dairy farms include 
poultry as a sideline or perhaps as a major enterprise of equal im- 
portance. 

This is a region of high specialization, good farm techniques, and 
well-organized marketing services. More than 65 per cent of the milk 
is sold as fresh market milk, Seattle and Tacoma taking the greater part 
of it. Many creameries and condenseries together with a few cheese 
factories make this region also a heavy shipper of all types of dairy 
products. 

Willamette Valley 

The fertile and long-settled Willamette Valley is the most important 
agricultural region of Oregon, and one of the two dominant dairying 
regions of the Pacific Northwest. Here are found five of the ten chief 
dairying counties of Oregon and four of the first twenty dairying coun- 
ties in the Pacific Northwest. 

This region differs from the Puget Sound Lowland in several ways. 
Here is found a broad expanse of level farmland. Soils are more fertile 
than all but the best alluviums of the Puget Sound Lowland. Winters 
are colder, although not severe, and summers are warm and dry. Al- 
though annual precipitation ranges between 40 and 50 inches, summer 
drouth is sufRciently pronounced to limit the season of natural pas- 
turage to about three and one-half months. Supplemental irrigation, 
by which the pasture season is lengthened to six or seven months and 
the hay crop improved, is now increasing Summer drouth necessitates 
considerable gram feeding. 

Instead of the specialized milk production found in the Puget 
Sound Lowland, general farming prevails. More than 80 per cent of 
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all cropland, however, is in pasture, hay, and grains like wheat, oats, 
corn, and barley — crops basic to dairying. 

Dairy larms average 155 acres, with about 80 acres in ciops, most of 
the remainder being brushy pasture. Such farms average about four- 
teen milk cows. Many other farms not so classed keep a few cows and 
add to the regional output. The productivity of cows within the Wil- 



lamette Valley, approximately 6,400 pounds of milk per year, is 
exceeded in the Pacific Northwest only in the Puget Sound Lowland. 

The greatest density of dairying is found in the vicinity of Portland, 
Which, with 51 per cent of the population of the state, is the one large 
urban market within Oregon. Its milk comes from some 770 dairy 
farms in four adjacent Oregon counties as well as from Clark County 
across the Columbia River in Washington. A number of smaller cities 
down the valley have their own local supply districts. 

Coastal Region 

Climatically the narrow fringe of lowland in Oregon and Washing- 
ton between the Coast Range and the ocean is the Ireland of the 
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Northwest. All-year coolness and hea\y and persistent rainfall fa\or 
lush growth of grasses on plowlands and tidal flats, but virtually pro- 
hibits the ripening of gram. E\en the curing of the grasses which grotv 
so abundantly is difficult because of the high hunudity and loggincss 
of late summer, the least rainy season 

The short valleys facing the sea and sejiarated b) mountain spurs 
contain all the cropland, and daiiwing is almost the only type of agri- 
culture commonly practiced Nearl) e\er) farm keeps cotvs, the per- 
centage classed as dairy farms being higher than in any other section 
of the Pacific Northwest. 

This is a region of specialized pasture dairying, based upon rich 
grazing for seven or eight months Practices are adjusted to the ad- 
vantages and limitations of the environment, cows being freshened m 
spring for peak production during the long pasture season when feed 
is abundant and labor demands are at a minimum. To economize on 
hay and grains, milk production is allowed to slacken during the 
four or five winter months. Much hay and virtually all feed grains 
must be purchased outside. The yearly average per cow of 6,000 pounds 
of milk is exceeded only m the Puget Sound Lowland and Willamette 
Valley regions. 

Farms are typically of “family size” and, although often containing 
large acreages of uncleared or rough mountain land, have only 30 
to 35 acres in crops As m the Puget Sound Lowland stump and brush 
removal costs between fifty and one hundred dollars per acre so that 
only the alluvial soils are cropped; despite its use for grass only, this 
land IS valued at I150 to $400 per acre 

The lack of large urban markets for fresh milk and the marked sea- 
sonal character of production result in the sale of the bulk of the 
milk to cheese factories and creameries. Tillamook and Coos counties, 
in Oregon, are noted centers of cheese making Pacific County, Wash- 
ington, is a lesser cheese center. Throughout this region there are at 
least three times as many cheese factories as creameries. 

Irrigated Districts of Eastern Washington 

The chain of irrigated districts strung along the base of the Cascades 
from Okanogan County to Klickitat County, thence eastw’'ard to in- 
clude Walla Walla County, contains the major portion of the dairying 
of eastern Washington. In this region of low rainfall dairying is almost 
entirely limited to the irrigated sections. Alfalfa hay and cheaply ob- 
tainable grains provide suitable feeds, but high summer temperatures 
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and dust-laden winds render the production of high-grade dairy prod- 
ucts more difficult than in western Washington. 

In this irrigated icgion crop-specialty and Iruit farms prevail, but 
each district contains a number of dairy farms, especially near urban 
centers, dairying is dominant over considerable areas in Kittitas and 
Yakima counties. Farms of all types have cows for home milk supply, 
and dairying is a well-dc\ eloped sideline on many of them The 
feasibility of dairy operations on irrigated land in competition with 
high-value specialty crops is largely determined by the cost of land 
and water and the market value of alfalfa hay sold as a cash crop. 
Dairy farms tend to occupy the less valuable irrigated lands, as well as 
\ alley bottoms where frost constitutes a fruit risk, they often contain 
uncultivated land usable lor dry pastures during the spring months. 

Yakima County is the regional leader, producing about 14,000,000 
gallons of milk yearly to rank fourth m Washington. Kittitas County 
IS second with 4,500,000 gallons yearly, and Okanogan third. About 
20 per cent of the milk is consumed fresh and most of the remainder 
made into butter. 

Northeastern Washington and Idaho Panhandle 

Ferry, Stevens, Pend Oreille, and Spokane counties, in Washington, 
together with Kootenai and Bonner counties in Idaho, comprise a dairy 
legion in which many farms are “nonirrigated." In the scablands, hills, 
and mountain valleys precipitation of 20 to 30 inches favors pasture 
hay and forage crops. Farms are large and usually contain much wood- 
land pasture of moderate carrying capacity. Milk production per cow 
is lower than in the irrigated districts east of the Cascades. 

Dairy farms are located in valleys having transportation facilities 
for marketing milk and cream in Spokane, the largest single center of 
butter manufacturing in Washington Spokane and Stevens counties, 
ranking eighth and tenth respectively in Washington, are outstanding 
within this region. 

Snake River Plain 

With the exception of the small amount in the Panhandle, Idaho 
dairying is on irrigated land where abundant alfalfa, hay, and excellent 
pastures are augmented by large quantities of by-products such as 
beet tops, pea-vine silage, and cull potatoes. The broad Snake River 
Plain contains three rather distinct dairy sections, all based upon irri- 
gation but differing in intensity 

The Boise Valley of Canyon and Ada counties is the outstanding 
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dairying section of Idaho These two counties, ranling fourth and 
seventh in the whole Pacific Northwest, contain more than one-fifth 
ol all milch cows in Idaho The iiesh milk demand in Boise, Nampa, 
Caldwell, and smaller towns supports many dair}men, and their surplus 
goes to the lactones. 

In the middle Snake River Plain dairying is a major agricultural 
activity in Twin Falls, Gooding, Jerome, Cassia, and Minidoka coun- 
ties. Twin Falls leads in milk production and ranks among the first 
twenty dairying counties of the Pacific Northwest. 

In the upper Snake Ri\er Plain dairy farms are thinly dispersed 
over the area. Milk as a sideline on farms growing potatoes, sugar beets, 
and seed peas is sufficient, however, to run creameries and cheese fac- 
tories in most of the larger towns. 

The only noteworthy area of irrigated dairying in Idaho outside the 
Snake River Plain is in Franklin, Bear Lake, and southern Bannock 
counties in the southeastern corner of the state. Here in high inter- 
mountain valleys much milk is produced in connection with hay, grain, 
poultry, and range livestock In a small area extending from Franklin 
County into Utah dairy farms are the dominant type. 

Valleys of Western Montana 

Agriculture in western Montana is limited to the floors of the sev- 
eral elongated valleys between the north-south mountain ranges. Here 
environmental factors both favor and hinder dairy activities Because 
of high altitudes and remoteness from moderating oceanic influence, 
winters are most severe within the Pacific Northwest. Farms lie be- 
tween 2,500 feet and over 6,000 feet, with 67 per cent of all croplands 
above 4,200 feet. The growing season is short, varying with altitude 
from less than ninety to about one hundred and thirty days. A 
few high districts such as the Big Hole Valley in Beaverhead County 
produce only grass and hay. Winters, although long and severe, are less 
severe than in the great dairying states of Wisconsin and Minnesota. 
Missoula, representative of the major farming valleys, has a January 
mean temperature five degrees higher than Madison, Wisconsin, and 
twelve degrees higher than Rochester, in southern Minnesota. Precipi- 
tation of only 13 to 16 inches makes irrigation necessary except on a 
few tracts of naturally subirrigated land. 

The irrigated valleys of western Montana put a much greater em- 
phasis upon dairying than is general throughout the state A notable 
alignment of dairy centers lies in the famed Rocky Mountain Trench, 
extending from the head of the Bitterroot Valley in southern Ravalli 
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County, northward through Missoula, Sanders, and Lake counties into 
Flathead County These five account for nearly 70 per cent of the milk 
produced in the thirteen counties of western Montana Ra\alli and 
Lake counties rank first and fourth respectively in milk production 
within Montana, and Ravalli County is the twentieth dairy county 
of the Pacific Northwest. 

Missoula, Anaconda, and Butte receive fresh milk from western 
Montana \ alley farms, but the largest of these urban markets contains 
only 40,000 people. Rural population is likewise sparse in this region 
of grazing range and large farms Western Montana must therefore 
sell the greater part of its milk in the form of butter and cheese. 

Areas of Local Intensity 

Throughout the Northwest there are a number of other centers, 
mainly in irrigated districts or near cities, where dairying is of some 
local significance For instance, in the Umpqua and Rogue River 
valleys west of the Cascades in southern Oregon, some dairying is done 
along with horticulture and general farming. Here Medford, Grants 
Pass, Roseburg, and lesser towns afford markets for fresh milk, the 
surplus going to butter and cheese factories. Also, in the Blue Moun- 
tain region of Oregon dairying is of tertiary agricultural importance, 
but Baker County is the eighth and Umatilla the tenth dairy county 
of Oregon. The urban markets of Baker, La Grande, and Pendleton 
draw milk from this region, and factories also take appreciable quanti- 
ties In many other districts dairying is sufficiently developed to meet 
local farm and urban needs 

Manufacture of Dairy Products 

The manufacture of dairy products is well developed in the North- 
west. Approximately 80 per cent of all milk sold from farms enters 
processing plants which make butter, cheese, evaporated and con- 
densed milk, and by-products, aggregating more than $54,000,000 
annually. 

This is primarily a butter region, production amounting to $40,- 
000,000 annually, in contrast to evaporated and condensed milk valued 
at $7,000,000 and cheese valued at $6,650,000. In every state butter 
is twice as valuable as all other dairy manufactures combined.- Among 
the 277 dairy-products plants, there are 168 creameries scattered over 
the Region, with concentrations in the Pudget Sound and Willamette 
lowlands, the Spokane area, the Snake River Plain, and the valleys 

2 Ice cream is not included as consistent data are not available. 
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of western Montana. Washington leads in total output of dairy manu- 
factures and m butter production, although lelative to other manu- 
factures butter IS of greatest importance in Idaho and western 
Montana. 

Surplus milk, especially during peak production in early summer, 
goes into condensed and evaporated milk and by-products. Of the 
twenty large plants, Washington has eight, and Idaho and Oregon 
six each. 

Oregon leads in cheese production, with an annual output worth 
$3,500,000, Idaho with $2,000,000, is followed by Washington with 
about $1,000,000. Three-fourths of Oregon's 48 cheese factories are 
concentrated in the Coastal Region, especially in the Coos Bay and 
Tillamook areas, with the latter producing over half the state out- 
put. Washington and Idaho cheese-making is almost entirely limited 
to western Washington, southeastern Idaho east from Twin Falls, 
and the irrigated dairy section just east of the Cascades. Within 
these sections no town has more than two cheese plants, and fac- 
tories are widely distributed, receiving surplus milk from every 
important dairying district. 

Marketing of Dairy Products 

Northwest dairy products are, in the main, consumed within the 
Region Butter and cheese find markets in urban centers, while con- 
densed and evaporated milk are consumed in logging camps. Wash- 
ington, which IS estimated to be 1.5 per cent deficient in aggregate 
dairy production, buys more butter and cheese than she sells Oregon, 
Idaho, and western Montana are surplus producers, shipping both 
butter and cheese to California markets. In 1939 Francisco and 
Los Angeles took 29,350,000 pounds of Northwest butter, of which 
19^547^000 pounds originated in Idaho, and 17,600,000 pounds of 
cheese, of which Oregon supplied 10,766,000 pounds. The very small 
quantities of Northwest dairy products reaching eastern markets are 
offset by cheese imported from eastern dairying states. Special types 
of cheeses are imported from foreign countries in small amounts. 

Because of eminently favorable environmental conditions the 
Pacific Northwest may be expected to retain its relative importance 
within the nation as a dairy center. It seems unlikely, however, that 
Northwest dairying will increase greatly because the Region as a 
whole is already a surplus producer and selling against stern com- 
petition. Expansion will probably be slow, keeping pace with in- 
crease in population and exceeding it only as dairy products gain 
greater favor in the public diet, and competitive advantage in markets 
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outside the Region is gained by still greater efficiency in production 
and marketing 
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POULTRY AND MINOR ANIMAL PRODUCTS 
By Thomas Hunt 


Poultry in the Northwest 

Since 1917 the Northwest states have seen a great boom not only in 
the egg and poultry business but also in such less-known fields as the 
raising of fur-bearing animals and the production of honey. In fact it 
is not too much to say that these branches of agriculture constitute one 
of the major farm industries of the Region. In the state of Washington, 
and especially in the Puget Sound area, the development of the poultry 
industry has been particularly rapid Prior to 1917 it was necessary to 
import eggs to supply the local demand. Now the same area sends out 
millions of eggs and tons of poultry. In 1929 the output of poultry 
farms ranked fourth among agricultural products of the state of 
Washington, only fruit, dairy products, and wheat having greater 
value. 

The 1939 production of eggs by Northwest states was Washington, 
50,918,000 dozen; Oregon, 27,484,000 dozen, and Idaho, 14,725,000 
dozen. 

Whatcom County, Washington, has led the entire Region for several 
years in output of eggs Other leading Washington counties are King, 
Pierce, Snohomish, Skagit, Lewis, and Clark in the Puget Lowland 
and Spokane and Yakima east of the mountains The Willamette 
Valley and Snake River Plains lead in Oregon and Idaho respectively. 

Advantages and Disadvantages, Before Northwest poultry raisers 
expanded their industry and began shipments to distant markets, the 
producers in the Puget-Willamette Lowland were somewhat favored 
in that these local areas, with nearly one million customers, were 
located far from other adequate sources of supply. On the other hand, 
the producers were handicapped by the fact that much of the necessary 
feed was not locally produced in sufficient quantities. This is especially 
true of Puget Sound, which lacks wheat and corn although green feed 
is abundant. The long distance to the eastern markets, such as New 
York, Philadelphia, or Boston, is a considerable handicap since the cost 

422 



POULTRY IN THE NORTHWEST 


423 



Fig. 1 19. Upper: Flock of young turkeys. Middle: Modern poultry plant at Prosser. 
Washington. {Photograph by Asahel Curtis.) Lower: Poultry plant near LyndeU; 
western Washington. (Photograph by Corbett.) 
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for freight is about 4 cents per dozen eggs from the Northwest to the 
Atlantic Coast. On the other hand, the climate of the West Coast gives 
the poultryman a great advantage in producing fresh eggs in winter, 
when prices are higher, because production elsewhere is less. Thus the 
Northwest poultryman figures on making his biggest profit during the 
winter season A mild winter in the central and eastern states means 
lessened egg profits for western shippers. Northwest poultrymen en- 
deavor to reach peak production in No\ ember, December, and January, 
at a time when prices are highest. 

Poultry Farrn an Egg Factory. In addition to naturally favorable 
geographic factors it is probable that nongeographic considerations 
have played a major part in the development oi the industr) The 
Washington poultry farm in its highest development is m reality not 
so much a farm as it is an egg factory. The farm, often only a few 
acres, is the factory site, the buildings are arranged for maximum 
efficiency, and the hens are the machines which make feed into eggs. 
Inefficient layers, like inefficient machines, are quickly discarded Ac- 
cording to the figures of the United States Department of Agriculture, 
the average Washington hen lays 149 eggs annually, the highest figure 
for any state of the Union. Western Washington averages 159 eggs per 
hen each year whereas individual flocks often average much higher. In 
the main, the business in Oregon, Idaho, and eastern Washington is not 
so highly specialized and the average production per hen there is less. 
The white Leghorn hen, famous for its egg-laying ability, is seen on 
farms throughout the region. 

Co-operative Associations. The Washington Co-operative Egg and 
Poultry Association has played a large part in the advancement of the 
industry. Its agents in the large eastern consuming sections study the 
markets and their requirements. This association furnishes poultrymen 
with information concerning methods of feeding and care of their 
flocks It handles and properly mixes much of the feed used by the 
poultrymen, and also supervises the grading of the eggs and dressed 
poultry, to assure uniformity of product In the egg-grading process, 
size, uniformity, appearance, and even color of yolk are considered. 
The distant buyer of a certain grade of eggs knows exactly what he is 
to get An organization that can guarantee a uniform product in large 
quantities has an advantage in securing and maintaining a market, as 
compared with individuals The railways, eager to secure this profitable 
shipping business, guarantee that eggs will be delivered quickly and in 
good condition. 

Specialization. Some growers specialize in hatching baby chicks in 



BEE KEEPING 


425 


incubators and selling them to the general trade. Others specialize in 
the raising ol breeding stock Modern poultry practice includes the 
scientific early elimination of all cockerels As soon as possible these 
are sold to feeders who fatten them as friers for the general trade or 
market them as canned chicken In this way the poultryman lessens his 
loss besides creating the basis of another industry. 

Turkeys 

Turkey raising is increasing in the Northwest. Although the mature 
turkey is a hard) bird, this is not true of the young, which are much 
less hardy than young chickens The drier climate east of the Cas- 
cades IS for this reason much more favorable for turkey raising than is 
that of the damp west coast Moreover, since turkeys are raised for 
meat production, the industry is concentrated near the feed supply. 
Meat production is a much less intensive industry than that of egg 
production Numerous farmers, especially in southern Idaho, the 
Yakima region, and north-central Oregon have become turkey spe- 
cialists. The Willamette Valley leads the Northwest in turkey growing 
Of 2,500,000 turkeys raised in the Region, Oregon accounts for two- 
thirds. There has been considerable success m the attempt to create a 
year-around market, and many growers arc concentrating upon the 
production of smaller birds, which will sell at all times The largest 
sale, however, is to the holiday trade. During November and December 
carloads of dressed turkey are sent to the markets. 

Miscellaneous 

Ducks and geese are kept on many farms, especially where water and 
feed are available The raising of dogs and other pets is both a hobby 
and source of income Breeders of rabbits and pigeons for sale and 
food are found mostly among suburban and small-town residents. 

Bee Keeping 

Although the production of honey does not rank as a major industry 
in the Northwest, it is of some importance in both coastal and interior 
sections. In some irrigated areas an interesting phase of the business is 
connected with fruit culture. Some apple orchardists find it desirable 
to bring in many bee colonies to aid in pollination of the blossoms 
during the short flowering season Because the amount of honey 
gathered will not pay the expense of bringing in the extra colonies, 
owners of the bees are paid for the trouble Ordinarily, the colonies 
cannot be kept near the orchards after the blossoming season because 
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the poison in the sprats would kill the insects Bees aie oi much benefit 
as pollenizers of seed ci'ops in parts ol Oregon Allalia, sweet clo\er, 
sage in the deserts, and firewced on the coast are among the blossoms 
that provide pasture for bees. The leading honey-producing area is 
southern Idaho. Other important sections include the Yakima, Mal- 
heur, and Willamette valleys. 

Fur Farming 

There are hundreds of fur farms in the Northwest states and in 
British Columbia and Alaska, where the cool climate and other condi- 
tions are favorable. In Oregon about 1450,000 annually in furs is sold 
by about 230 fox and 175 mink farms The silver fox is the most 
widely distributed animal raised for its fur in the Northwest Other 
preferred animals are mink, muskrat, and chinchilla rabbits. The 
feeding of fur bearers like mink and foxes must be done skillfully to 
insure a superior pelt, and the animals must be carefully managed to 
prevent loss from disease. Fish and special fish-scrap feeds available in 
quantities in the Northwest are much used for fur farms to provide 
needed elements in the diet. Horse meat is also fed by some growers. 
In Alaska, off-shore islands are utilized for fur farms on which the 
animals are raised in semicaptivity. 
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CHAPTER 22 


THE TRANSPORTATION PATTERN 
R F. Blssey and J C. Rettie^ 

Development of Pacific Northwest Transportation 

The first great routes utilized in the exploration and early trade and 
settlement of the Region during the fore part of the last century were 
the sea lanes from the eastern seaboard to the Columbia River and 
Puget Sound Just before the middle of the century an alternative over- 
land route was developed in the famous Oregon Trail, an immigrant 
wagon road that penetrated the region via the Missouri, Platte, Snake, 
and Columbia ri\er valleys. In this whole period and until the coming 
of the railroads the Columbia River played an important role in 
transportation 

The next great advance came with the completion of the transconti- 
nental railroads — the Northern Pacific m 1883, the Union Pacific in 
1884, the Great Northern in 1893, and the Chicago, Milwaukee, St. 
Paul, and Pacific in 1909. These lines with their branches prepared the 
way for a rapid growth of agriculture, mining, and lumbering through- 
out the interior. 

The opening of the Panama Canal in 1914 was a further boon to 
Pacific Northwest economic development. It was particularly helpful 
in opening up both eastern and European markets lor lumber, fruit, 
wheat, wool, and many other bulky products. As a result of competi- 
tion with the intercoastal steamship lines, there were some reductions 
m rail freight rates. The availability of refrigerated cargo space also 
induced the railroads to develop similar facilities for the rapid trans- 
port of perishable fruits and vegetables. Port facilities were greatly 
expanded on Puget Sound and the lower Columbia 

New trends are now appearing in the development of lighter, faster 
railroad equipment and a rebirth of inland traffic on the Columbia 
River. 

During the past twenty years, however, a veritable revolution in 

^ Acknowledgment is made of assistance from James E Maxwell. 
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transportation has been brought about by the automobile, bus, and 
motor truck. 

The most recent phase o£ transportation de\elopment, also ad\anc- 
ing with extreme rapidit}, is in the field of airwa}s Whthin the past 
decade, there has come into being an c\tcnsi\c sNstem ol airports, 
landing fields, and light and radio beacons, used by regular transconti- 
nental and connecting coastwise and interior lines Statistics of trans- 
portation facilities of the Region are gi\en in Table 23. 


TABLE 23 

Transportation Facilities of the Pacific Northwest 

1939 



Miles of Line 

Washington 

Oregon 

Idaho 

Montana 

Pacific Northwest 

Railroads^ 

5,268 

3.406 

2 ,836 


16,701 

Highways^ 

6,225 

6,981 

4.873 

6,231 

24,310 

Inland Waterways^ 





1 ,098 

Airways^ 

725 

629 

522 

1,249 

3.125 

Pipe Lines ^ 




171 

171 

Total Miles of Line 





45.405 


1 Source Interstate Commerce Commission 

2 Source. Pubhc Roads Administration Includes only the total mileage under state control, 1938 

3 Source Corps of Engineers, U vS Army Columbia River System only 

1 Source Civil Aeronautics Author ty Lighted airways as of June 30, 1940 

5 Source Interstate Commerce Commission Crude oil pipe lines only 

The Existing Pattern of Transportation Lines 

The transportation system as a whole, providing the channels and 
reservoirs for the flow of goods, necessarily fits the physical features of 
the region and the pattern of economic and social development. Its 
facilities consist of railway, highway, navigation (inland and overseas), 
airway, and pipe lines, together with their port and terminal facilities. 

The general design of the Pacific Northwest transportation system is 
pictured diagrammatically in Fig 120. This generalized map shows the 
trunk and strategic lines only. The location of each of the trunk lines, 
even the air lines, has been strongly influenced by topography — ^valleys, 
mountain passes, water grades, plateaus, etc. Conversely the transporta- 
tion routes have made a strong imprint upon the economic and cul- 
tural development of the Region. This interplay of topographic, cli- 
matic, economic, and demographic factors can plainly be traced by 
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Fig. 120. Major transporlatioii lines. 
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comparing the pattern of the transportation s)stem with other maps 
showing relic!, land use, population distribution and densit), urban 
areas, and industrial areas. The centeiing oi lines at a pou such as 
Seattle or Portland oi at an inland gateway such as Spokane is clearly 
evident. The funnelmg ol lines ol ail kinds through the Cascade bar- 
rier \ia the Columbia Gorge may also be noted 

The general pattern already set lor transportation may be expected 
to persist, although details will change as new land or mineral or 
forest resources are utilized. Coneersely, the de\elopment of new trans- 
portation facilities in certain areas will aid in bringing latent resources 
to the point of commercial utilization. 

Present trunk lines generally are adequate for a considerably larger 
\olume of traffic than they now bear. Some new strategic connecting 
lines and some branch and feeder lines may well be added here and 
there. The limiting factors he quite largely m terminal areas — in the 
cities and metropolitan districts — and material results may be expected 
from improvements in this field. 

Also of special significance m the Pacific Northwest are its trans- 
portation gateways to Alaska and the Orient Connections with Alaska 
through the Northwest are important to the development both of the 
territory and the region and vital to the national security The 
renascence of world trade — if and when it may come about- — will also 
add greatly to the significance of these Northwest sea gateways. 

Traffic Problems 

The foremost problem that confronts all carriers serving the Pacific 
Northwest, and especially the railroads, is that of insufficient freight 
for the available facilities As shown by the following figures, the four 
east- west transcontinental railroads serving the Pacific Northwest op- 

Re VENUE Freight Moved (1936) 

Tons per Mile 

Northeast railroads carried 2 , 000 , 000 

Southern railroads carried i , yoo , 000 

United States average i , 500 , 000 

Northwest railroads carried i , 000 , 000 

erate at a traffic disadvantage. The same general condition prevails in 
passenger traffic. The deduction to be drawn is that transportation costs 
will necessarily be high until the traffic density is improved through an 
increased development of the Region’s industries and an increase in its 
population. 

Table 24 reveals the general composition of the rail and water traffic 
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originating and terminating in the states of the Pacific Northwest. It 
also shows the composition ol the total net shipments out oi the Region 
as a whole and the net receipts of goods shipped in liom elsewhere 
The great disparity in the tonnage shipped and the tonnage recened 
IS explained by the fact that the Region is shi})ping gieat quantities ot 
raw and semifinished products which are hea\\ and bulky The return 
flow, on the other hand, is composed \ery largely ol finished manufac- 
tures. This condition explains the westward flow of empt) freight cars 
and cargo space on boats which decrease the economic efEciency of 
both rail and water carriers. 

From the standpoint of traffic, the Northwest has a number of char- 
acteristics which differ from those of many regions of the United States. 
Although a few areas — such as the Puget Sound and the Willamette 
Valley — are quite densely settled, settlement as a whole is sparse and 
centers of population are generally quite widely separated In relation 
to population, the Region produces a large tonnage but not a high 
value of freight On the other hand, its incoming traffic is relatively 
low in tonnage and high in value. The distances between centers within 
the Region, the long distance to markets for the Region’s production, 
the relatuely low density of traffic and relatively high transportation 
costs are factors tending to limit development of some facilities and 
ser\ ices. 

Because the Pacific Northwest must send a large proportion of its 
production to distant markets and, at the same time, obtain from dis- 
tant regions the bulk of the manufactured products which it consumes, 
the problem of freight rates is particularly important. 

Railways 

Principal lines in the Pacific Northwest include four east and west 
transcontinental mam lines (Great Northern; Chicago, Milwaukee, St. 
Paul, and Pacific, Northern Pacific, and Union Pacific railways), a 
major north and south intracoastal line (Southern Pacific and joint 
services northward), and several important connecting trunks, like the 
Spokane, Portland and Seattle Railway These lines are shown in Fig. 
120; in addition there are numerous branch lines not shown. 

The fifty-year era of railroad expansion in the west reached its maxi- 
mum mileage before 1920, there has been little change in railroad 
trackage in the Pacific Northwest since that time. Few, if any, new lines 
are in prospect, although several projects have been considered from 
time to time. It should be noted, however, that there is a general 
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tendency toward the abandonment of minor railway branch lines 
and toward service ol their areas b) highway leat tires. 

On the railroad system generally the density ol traffic is lower and 
the rates are higher than in most regions of the country. Each mile 
of line serves less than half the number of persons served by the lines 
of the country as a whole. In a number of sections there is uneconomic 
paralleling of lines and duplication of facilities and services 

Among the possible changes affecting existing lines m the North- 
west are. 

(1) Consolidations 

(2) Joint services among railroads, and between railroads and highway 
or water lines 

(3) Improved fast freight services between cities, including pick up and 
delivery services 

(4) Extension of fast passenger services to meet air and automobile com- 
petition 

(5) Lightening of equipment 

(6) Extension of electrification of lines. 

Highways 

The highways of major importance — the trunk and strategic lines — 
are shown by Fig 120 Beyond these principal routes there is a great 
net of primary and secondary lines closely covering all the developed 
areas, and more thinly covering the forest, mining, recreational, and 
wilderness areas 

Road building during the past generation has passed through an 
era of rapid expansion to meet the conditions imposed by the growth 
and shifts of population and the development of motor vehicles. The 
present network of automobile highways is nearing completion. Al- 
though some new links may still be required in the primary system, 
emphasis is shifting to improvement of routes, gradients, curvature, 
widths and pavements, and to rights of way and control in the interest 
of a better-directed flow of traffic, to greater safety, and to greater road- 
side beauty. 

A basis for objectively determining conditions and needs in highway 
transportation is provided by the comprehensive highway-planning sur- 
veys carried out by the states with federal co-operation during recent 
years. These surveys make it possible to relate road locations, plans, 
and construction much more closely with present and prospective pat- 
terns of population, land use, and traffic. Through maps, charts and 
other data now available, improvements in primary routes may be 



436 


I HE I RANSPORTATION PA ETERX 


made more closely to meet requirements of present and potential traffic 
density, and secondary routes can be laid out better to ser\e commu- 
nity, agricultural, forest, and mineral acti\ities and to meet shifts m 
land use, population, or industry. 

Inland Waterways 

Inland waterways, navigable for shallow draft equipment, extend far 
inland in the Columbia Ri\er system. Present river impro\ements m 
the Columbia, together with the Bonneville dam and navigation lock, 
will extend facilities for ocean shipping to The Dalles, 188 miles in- 
land. Other similar waterways extend short distances inland from some 
of the other harbor areas In addition, there are local inland waterways 
in such lakes as Pend Oreille, Coeur d’Alene, Flathead, and Chelan. 
Very shortly another navigable waterway will be available in the Grand 
Coulee pool extending 150 miles from the dam to the Canadian 
border. 

The Columbia River trunk waterways, considered navigable to 
Lewiston, Idaho, 470 miles from the sea on the Snake, to Priest Rapids 
on the Columbia in central Washington, and to Albany on the Willa- 
mette in Oregon, are gradually undergoing improvement which will 
greatly increase their effecti\ eness as arteries of commerce. It is also 
possible that this inland system may ultimately be connected with 
Puget Sound by an intracoastal canal extending through Willapa Bay 
and Grays Harbor. 

In recent years, largely as a result of the completion of the Bonneville 
lock and open river improvements below the mouth of the Snake, in- 
land traffic on the Columbia has shown a sharp upward trend Prin- 
cipal downstream movement is at present in agricultural and forest 
products whereas major upstream commodities are petroleum products. 
Co-ordination of navigation and port improvements with traffic growth 
should make it possible for the Columbia waterway system to re- 
occupy its former important place in the scheme of development and 
service of the Region. Improved channels, ultimately including slack 
water canalization in more difficult ri\er reaches together with im- 
proved operation equipment and terminal installations, should become 
an increasingly important factor in utilization of latent resources and 
in the establishment of suitable heavy industries in the Columbia 
Basin. The development of the now almost vacant Columbia Basin 
area under the Grand Coulee project in central Washington and the 
development of navigation m the Columbia and lower Snake should 
have mutually stimulating effects. 
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Airways 

The generalized transportauon map, Fig. 120, shows only the mam 
trunk airways. The present airways system includes many other air- 
ports, landing fields, aids to air na\igation, and local and special 
services. Present and future links to Alaskan and Canadian airways — 
including the newly inaugurated “clipfier” line from Seattle to Alaska 
— are an important leature of Northwest airways 

In a region of great distances like the Pacific Northwest, air transpor- 
tation assumes more than usual importance The civil airways facilities 
— and with them air traffic — have grown rapidly during recent years. 
An outstanding problem of their development is the establishment of a 
more complete and unified system of airports, landing fields, and air 
navigation aids. Difficulty is added to this problem by the need of 
harmonizing this system with the needs of military aviation and na- 
tional defense and at the same time with requirements of civil aero- 
nautics, including accessibility of service to the larger centers of popu- 
lation and transportation Highway services are especially essential to 
the operation, maintenance, and supply of air lines and their ground 
facilities, and there should be a close correlation of highway, airport, 
and secondary and emergency landing field locations. 

Pipe Lines 

This means of transportation, very important in some sections of the 
country for moving oil and gas, has had, thus far, only limited applica- 
tion in the Pacific Northwest There are a few local gas or petroleum 
lines in Washington, Oregon, and Idaho and a number in Montana. 
The most important trunk system is one transporting natural gas in 
central Montana There is also a current proposal for a crude-oil pipe 
line from Montana oil fields to the Spokane area. 

Ports and Terminals 

Port and terminal facilities — performing the essential functions of 
shipment, receipt, interchange and storage — are as vital in the transpor- 
tation system as the lines and operating equipment and the movement 
of goods from one place to another. The greater part of labor, time, 
and expense involved in transportation is consumed at terminals. 
Hence the greater opportunities for improvement in service and effi- 
ciency and reduction of cost quite generally lie in the design or opera- 
tion of one kind or another of terminal facilities. 

Public-port terminals provide not only for the loading and unloading 
of vessels, but for the interchange between various carriers, storage, and 
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other related functions. Onl\ a few terminals in the Northwest also 
provide space and ser\iccs for the piocessing, nulling, or maiiuiacture 
of goods at the interchange point. 

Railroad terminals in the Pacific Northwest illustrate competitive 
duplication of facilities in a considerable number of instances although 
some unification of both freight and passenger facilities has been 
worked out in a few cities. In the field of highway transportation, there 
has been, for example, some unification of freight and passenger depots 
that serve a number of carriers. In the case of air transportation, most 
cities have a single airport for all lines. The major problems of ports 
and terminals lie largely in unification and improvement of services. 
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MANUFACTURING IN THE PACIFIC NORTHWEST 
By Alfred L. Lomax 

Manufacturing is one phase of man’s productive use of the environ- 
ment Just as agriculture is concerned with extracting a livelihood from 
the soil, so manufacturing involves the alteration of the form of raw 
and semiprocessed materials at convenient points preparatory to con- 
sumption. Viewed from the economist’s standpoint, manufacturing in- 
volves the creation of form utilities rather than time (warehousing) 
and place (transportation) utilities The emphasis must therefore be on 
the regional production of goods rather than on the distribution to 
consumers. 

The factors which are essential for the establishment of a manu- 
facturing economy arc the amount and availability of raw materials, 
the accessibility of power and fuel, water for industrial uses, capital, a 
‘‘pool” of skilled and unskilled workers, the facilities of transportation, 
and a market Man (labor) is at work (production) at machines (capital) 
in specified areas (location) using commodities (materials) which will 
be shipped (transportation) to markets (consuming areas) either for 
direct consumption by persons (workers) or by factories (manufactur- 
ing) to be further processed. 

Raw Materials 

The principal raw materials, or primary resources for manufactur- 
ing, m the Pacific Northwest arc logs, grain, fruits and 'vegetables, 
Ihestock, fibers (both animal and vegetable), minerals, and fish Various 
aspects of their production have been treated elsewhere m this book. 

Most of the processing and manufacturing occur in the Willamctte- 
Puget Trough, a region which has built its economy very largely upon 
timber and agricultural resources. From pioneer times to the present, 
processing industries, such as sawmills, flour mills, and fish canneries, 
have been important More advanced manufacturing is gradually over- 
taking the simpler processing Forest products go into a variety of 
articles from paper to high-grade furniture; specialty foods have be- 
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come more numerous; chemical and electrometallurgical establish- 
ments are availing themselves either of cheap power, market proximity, 
or raw materials; and various branches of clothing manufacturing have 
become a permanent part of our economy. 



Fig. 121. The largest white-pine sawmill in the Northwest, at Lewiston, Idaho. 


The area east of the Cascade Mountains, on the other hand, is still 
dominantly a “processing’' one, with forests, farms, and mines con- 
tributing to the pine mills, canneries, sugar-beet factories, and smelters. 

Labor 

A large proportion of the population in this part of the United 
States is engaged in working the forest resources into furniture, paper, 
veneer, and other articles. Approximately 87 per cent of these workers 
are in western Oregon and Washington. Sixty-two per cent of all 
factory workers in the Northwest are in the forest industries. This labor 
supply has been augmented within the past decade by approximately 
400,000 people. Most of them are in agriculture, but many craftsmen, 
technicians, and supervisors are also included. 
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Power and Fuel 

The Pacific Northwest is synonymous with hydroelectric power, the 
three states comprising this region having 41 4 per cent ol the potential 
hydroenergy ol the nation ^ Ol this amount adequate power has been 
de\ eloped and electricity is available to municipalities, electrochemical 
industries, and other consumers at extremely low rates. The Federal 
Power Commission states that g6 per cent ol the total power produced 
in this zone is water power. 

As an economic lactor, however, it is sometimes overemphasized, for 
it IS only one ol many factors which comprise the total cost of manu- 
facturing. 

In contrast to the abundance of water power, there is a paucity of 
high-grade fuel Whereas Oregon has no coal beds of industrial im- 
portance, Washington and British Columbia have extensive deposits. 
Hogged fuel is used considerably in western Oregon and Washington 
owing to the large number of sawmills and to the cheapness of this 
fuel California fuel oil is delivered by regular tanker service to North- 
v^^est ports, and from these points is distributed by truck, barge, and 
rail to inland points. 

Capital 

The regional aspects of capital engaged in manufacturing (which 
includes capital goods such as machinery, tools, and accessories as well 
as money capital and credit) must be considered in a geographic sense. 
Capital, like labor, must be available lor use Local residents were at 
one time the principal investors m the small lumber, flour, and woolen 
mills Later capitalists entered the Region and financed large sawmills 
and other undertakings. Today the Northwest has a certain amount 
of capital lor industrial investment However, the reser\’Oirs of local 
capital and credit are not large enough to finance many of the new 
factories which have recently located within the Pacific Northwest; 
consequently they draw upon the resources of New York, Pittsburgh, 
and Detroit Frequently these investments take the form of branches 
like the recently established aluminum plant at Vancoiuer, Wash- 
ington 

The repercussions of such influxes of capital have far-reaching effects 
upon the economic life of the Northwest The immediate results are 
augmented payrolls, savings from workers’ wages and administrative 
salaries, purchases of supplies and equipment from complementary- in- 

1 Federal Powei Commission, Interim Report, 1935 

2 Those which seive other industries, eg, machine tool maheis, manufactiireis of 
logging equipment, tin cans, etc 
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dustries, and a noticeable increase in demand for consumers’ goods 
from local industries. 

As population increases, more service^ industries are established, 
financed by both local and outside capital. Fabricating and assembly^ 
plants likewise follow population movements. Such de\elopments indi- 
cate the trend toward industrialization of the Northwest ^Vithin the 
Region this has centered in Portland’s environs, the adjacent ’Willa- 
mette Valley, the Puget Sound area, and to some extent in the territory 
lying between the Cascades and the Rocky Mountains. In some of this 
eastern section, the establishment of processing industries such as can- 
neries and beet factories has been more phenomenal than in the west- 
ern section, but with a minimum of other kinds of manufacturing. 

Markets and Transportation 

Although natural resources and power have been instrumental in 
attracting manufacturing plants to the Pacific Northwest, transporta- 
tion costs from eastern factories and proximity to consumer’s markets 
have also been favorable factors These conditions ha\c caused the 
building of many new plants in the Willamette Valley and Puget 
Sound areas Frequently these plants become so successful that they 
have some distribution outside the local area Examples are the re- 
cent aluminum jdant at Vancouver, Washington, the chemical works 
at Tacoma and Portland, and the Seattle airplane industry. 

The markets reached by the Northwest are classified as the local, 
which covers the entire Pacific Northwest area and Alaska, the imme- 
diate domestic, i e , the Pacific Coast and Rocky Mountain states, the 
national, and the export to foreign countries and insular territories. 

Transportation, whether by rail, water, or highway, is the medium 
by which raw materials, fuel, and supplies arc brought to the factory, 
and finished goods taken to market. It is part of the total cost and thus 
vitally affects the location of manufacturing plants. A milestone in the 
industrialization of the Region was the opening of the Panama Canal 
in 1914, which \italized the commerce and industry of the entire Pacific 
Coast by creating a cheap water route to Atlantic ports It became pos- 
sible to ship boatloads of flour, lumber, wool, apples, pears, and salmon 

3 Light and poiscr companies and publishing companies usually seive a local area 
as compaicd to manufacturing industries, which usually have laige domestic and 
foreign maikets 

^ Steel beams and pans shipped in sepaiately are riveted together near the local 
market Fcndeis, chassis, lims, etc, are assembled at strategic maikct centers like 
Portland and Seattle 
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to these markets. Return cargoes consisted of semiprocessed and com- 
jdetely manufactured goods of all kinds Rail freight rates because of 
this water competition have, in general, been reduced, thus making 
the region west of the Rocky Mountains more attractive to eastern 
industrialists 



SEMI WOCARITHMIC SCALE 


Fig 122 Average number of wage-eaineis employed in manufacturing industries. 
{Pacific Northiuest Regional Planning Commission) 


Study of the table showing value added by manufacture (Table 25) 
indicates that the forest products of the Pacific Northwest in relation to 
those of the nation add the greatest value by manufacturing in that 
classification, or 24, per cent, and, insofar as the comparison is made 
with Pacific Northwest industries alone, forest products are credited 
with 48 per cent or nearly half the value added by manufacturing for 
the entire Region It will be observed from the figures in column 5 
that approximately 60 per cent of the value added by manufacture in 
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TABLE 25 

\'aLUE ACDtD BY MaNWACTURL IN ThOI SANDS Ol' DoLI.ARS 
(From Columbia Basin Repot!, Pacific Northwest Regional Planning Commission ) 



I 

2 

3 

4 

5 




% of 

% ol All 

% of All 

Industry 

U S 

PN W 

U 8 
Total 

Industues 
U S 

Indus tiles 
PN W 




2/1 

I /i 

2/2 

All Industries 

31 ,885,284 

879*423 

2 13 

100 00 

100 00 

Processing 






Agriculture 

I ,318,618 

55*411 

4 2 

4 14 

8 16 

Forest products 

I t 359*949 

326,348 

24 0 

4 27 

48 03 

Water resources 

198,753 

7*409 

3 7 

0 62 

I 09 

Minerals 

1 , 496 ,216 

14,189 

I 0 

4 69 

2 09 

Subtotal 

4*373,538 

403*357 

9 2 

13 72 

59 37 

Manufacturing 






Agriculture 

I ,962,151 

31 ,666 

I 6 

6 15 

4 66 

Forest products 

I ,262,268 

30,086 

2 4 

3 96 

4 43 

Minerals 

7*814*543 

66,593 

0 9 

23 88 

9 80 

Clothing 

2,068,810 

JL579 

0 6 

6 49 

I 70 

Foodstuff (N E.C ) 

419*313 

7.362 

I 8 

I 32 

I 08 

Printing, publishing, etc. 

2*381,579 

43.748 

I 8 

7 47 

8 44 

Sporting goods, etc. 
Luxuries — J ewelry 

944,615 

790 

0 I 

2 96 

0 12 

Not elsewhere classified 

I 0 , 858 , 469 

84,242 

0 8 

34 06 

12 40 

Subtotal 

27*511 *748 

276,066 

I 0 

86 28 

40.63 

Total 

31 ,885,284 

679,423 

2 13 

100 00 

100 00 


* Does not include smelting of metals, U'hich is not given separately in four Northwest states 


the Region lies within the processing group of industries, whereas only 
40 per cent is credited to the manufacturing group. This again is simply 
another way of saying that the Pacific Northwest devotes a very large 
portion of us manufacturing efforts to the utilization of the extractive 
commodities, with forest products dominating the economic scene. 

Woolen Textiles 

Commercial woolen manufacture in the Northwest dates back to 
1857, when the first textile mill west of the Mississippi was built at 
Salem. Wool from local flocks was plentiful in the Willamette Valley, 
and home spinning and weaving were common on farms. Influenced 
by cheap and abundant raw material, the excellence of the local water 
supply both for power and for washing fleeces, and the high price of 
imported woolen cloth, Oregon pioneers decided to found a new in- 



WOOLEN TEXTILES 


445 


dustry. For a market they counted on the growing Northwest settle- 
ments and also the California gold fields, where there was a steady 
demand for coarse but durable clothing material. 

The ambitious farmer-industrialists who organized the early mills 
had their difficulties. Capital was scarce in the newly settled region and 
interest rates were high, often as much as i per cent per month. Carding 
machines and looms, ordered in Massachusetts, had to be brought 
around Cape Horn to San Francisco, reloaded for Portland, thence 
transshipped inland by small river boats. Citizens of near-by towns 
and countryside were given employment, augmented later by spinners 
and weavers from the East. Experienced mill executives were unknown 



Fig. 123. Modern wool knitting plant in suburbs of Portland. 


in the West, so English and Scotch superintendents from Philadelphia 
factories came out by way of Panama. Descendants of these early su- 
perintendents today operate mills of their own in Oregon. 

By 1866 five more mills were in operation — at Oregon City, Browns- 
ville, and Ellendale in the Willamette Valley, Ashland in the Rogue 
River Valley, and The Dalles on the Columbia River. The anticipated 
markets developed, cloth imported from the East remained high in 
price, the quality of local woolens improved steadily, and the industry 
prospered for a time. 

In the modern expansion of this industry there have been certain 
changes of location, but the Willamette Valley and Portland, including 
Washougal, is the principal area of concentration. Valley mills are 
located as far south as Eugene; there is also one at Pendleton in eastern 
Oregon, and another at Eureka, California, which belongs to this 
general Northwest grouping. The industry is controlled by local 
capitalists. 
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Alost of the raw wool comes from the western and Rocky Mountain 
states through Portland, which is the nation's hugest piiman wool 
market. Although the larger share oi the wool sold at the annual ^vooI 
auction in Portland is purchased lor intercoastal shipment to Boston, 
Oregon mills buy a considerable portion oi the clip. 

With an early start and many decades ol experience in wool manu- 
facturing, Northwest mills produce fabrics which compare la\orably 
with those of the East This also applies to fastness of color made pos- 
sible by the nonalkaline water of the region. The principal output is 
in knit goods, suitings, and blankets^ which ha\e both a national and 
a local distribution. Some mills also ha\ c their own departments which 
style men’s wear for sale locally. 

Clothing 

This broad term includes several subdivisions of the industry such 
as sportswear (ski togs, outing shirts, jackets), knit goods (swimming 
suits, sweaters), work clothing (overalls, jackets), and women’s dresses. 

Portland and Seattle lead in the manufacture of clothing in the 
Northwest. The local demand from loggers, fishermen, farmers, city 
dwellers, and others was an important factor for starting the industry. 
Favorable factors for the continuance of clothing manufacture in the 
two cities include their importance as retail market centers, favorable 
location for wholesale distribution, the early start made by the indus- 
try, and good management. Some factories, locally financed, have ex- 
panded into concerns with national and international reputations. 
Consistent national advertising has made the buying public trade- 
mark conscious, particularly in the sportswear and swimming-suit 
field. The nation-wide tendency to use the summer recreational facili- 
ties of the national parks and beaches of the Northwest, together with 
the rapid development of winter sports in the same area, has definitely 
stimulated the production of all kinds of outdoor wear. Workmen’s 
clothing, such as overalls, lumber jackets, and “tin” pants for use in 
the woods and elsewhere, is sold mostly in the Pacific coast and 
Rocky Mountain states. There are seven plants in Washington and 
two well-known manufacturers in Portland Men’s and boys’ clothing 
is made in twenty establishments The manufacture of women’s wear 
has become increasingly important in the Pacific Northwest, centering 
in Portland and Seattle. There are no less than twenty such plants in 
Oregon and thirty-nine in Washington. Interestingly enough there are 
no clothing factories in Idaho. 

^ Indudes blankets sold to traders on the Indian reservations 
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Flax and Linen Products 

The Pacific Northwest has optimum conditions for the production 
of fiber flax a damp spring growing season, dry summer harvest period, 
and pure water for retting These conditions are similar to those of 
the Courtrai district of Belgium which is reputed to grow the finest 
flax in the world The Oregon flax resembles the Belgian product in 
strength, but is coarser. 

Unlike most manufacturing industries, certain agricultural phases 
are traditionally associated with the initial processing, that of retting 
(or rotting), which involves soaking the pulled flax in cratelike con- 
tainers under water for several days. The wet bundles are then with- 
drawn and allowed to dry in the sun, after which they are taken to the 
scutching mill and passed through rollers which break the tough, 
woody portion of the stem free from the valuable fiber. 

The Willamette Valley is the most important flax-growing and 
manufacturing area in the Pacific Northwest with retting and scutching 
plants located in Springfield, Mount Angel, and Canby. These plants 
have been established on a co-operative basis by flax growers with the 
help of the state of Oregon. The semifinished fiber is sold to mills 
through the Oregon State Flax Control Board The state penitentiary 
at Salem also operates a flax plant. 

Before the fiber is actually manufactured, it is boiled (with the ex- 
ception of that which is selected for sack twine) to remove the gummy 
substance which adheres after retting It is previously hackled, that is, 
combed out to remove the woody portion and the short fibers The 
long superior fibers are then manufactured into sack yarn, shoemakers’ 
thread, and fish-net twine The short ones were at one time used for 
weaving linen crash goods, but are now sold to upholsterers. 

Oregon’s two privately owned linen mills are located at Salem, 
where only twines are made. Although one of the mills makes gill nets 
from its own yarn, in general the manufacturers depend upon im- 
ported European flax fiber that is mixed with the Oregon product 

One of the principal problems of the industry is the difficulty of 
attracting private investors, although eastern capital has become inter- 
ested in Oregon flax manufacture Another problem lies within the 
field of marketing, it is the constant impact of competitive and substi- 
tute commodities, like cotton, which tends to limit the use of linen 
twines and forces the price downward. Shoe manufacturers are substi- 
tuting cotton thread, although the opposite is true of fish-net twine, 
which has been and still is dependent upon linen. 



418 


AI \XUF\CTURING IX THE P VCIFIC XORIHWLST 


Pulp and Paper^'^ 

Paper is made by the felting of cellulose fibers in a thin sheet Cer- 
tain trees ha\e a high cellulose content, hence their desirabilit) as 
raw material in the manulacture of pulp The industr) lequires own- 
ership of or access to \cr} laige timber supjdies, a large and constant 
flow of pure water, and cheap power The mills are classified according 
to the kinds of pulp they manulacture. There is the groundwood or 
mechanical mill, which macerates wood blocks between giant stone 
grinders with \ery little chemical treatment alterward It is a weak 
pulp The chemical branch is subdivided into sulphite, sulphate, and 
soda in which the processes in\ol\e treatment of chipped wood by 
various chemicals to produce a strong pulp. 

Raw Materials and Mill Location, The history of the industry in 
the United States has been one of constant shifting from one raw mate- 
rial area to another, and the Pacific Northwest is now one of the lead- 
ing pulp and paper regions Southwestern "W^ashington, the 01)mpic 
Peninsula, Puget Sound and British Columbia, Northwestern Oregon, 
and the western slopes of the Cascade Mountains in both states com- 
prise an area approximately half the size of the state of Washington 
These 45,000 square miles, containing several hundred million cords 
of suitable pulpwood, have* 


12 chemical pulp nulls 
11 sulphite mills 

2 sulphate mills 

3 newsprint mills 


1 sulphite and kraft mill 
3 kraft mills 

2 soda mills 

3 board mills 


They produce over 4,500 tons of pulp daily, or an equivalent of 2,750 
tons of paper. 

The principal species used in pulp making are western hemlock, 
Sitka spruce, balsam fir, Douglas fir, and black cottonwood Hemlock 
and balsam fir are a relatively cheap source as these species are so-called 
logging by-products (left standing or on the ground after the Douglas 
fir has been removed) and would be completely wasted were it not for 
the pulp mills. In contrast, Douglas fir is not yet extensively used, 
although relatively small quantities are employed in the sulphate and 
soda mills. 

The Northwest is the most important producer of sulphite pulp in 
the United States, 11 of the 15 plants being located in this part of the 
nation. It is used in newsprint, high-grade papers, rayon, and other 

« The Pulp and Paper Industry of the Pacific Northiuest, published by the Corps 
of Enginecis of the ITnited States Army, the North Pacific Division, Portland, Oregon, 
June 1, 1937, was e\tensne]> used in the piepaiation of this paper 
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cellulose pi'odiicts. Sulphate or kraft pulp goes into the heavier papers 
and paper products, whereas the soda plants produce fillers for high- 
grade book and writing papers. 

The four newsprint plants in Oregon and Washington and the two 
in British Columbia are either in the heart of, or in proximity to, 
great pulpwood supplies. Those in the Willamette Valley haul their 
logs by rail from the Oregon Coast British Columbia specializes in 
newsprint, but Oregon and Washington are diversified, producing 
everything from newsprint to book paper. 

Poioer and Fuel Of the different kinds of pulp and paper mills, the 
groundwood or mechanical is the largest user of power. It is the most 
important single consumer of electric power in the Columbia River 
area. In the manufacture of newsprint, the giant Fourdrinier machines, 
200 to 300 feet long, making paper at the rate of 1,200 feet per minute, 
require constant and cheap power The mills obtain this either 
through purchase from a central station or by generating it in their 
own plants. The latter is possible either by utilizing a near-by stream 
(hydroelectricity) or burning hogged fuel or fuel oil to operate steam 
generators. 

Markets. The Pacific Coast and Rocky Mountain states are the prin- 
cipal paper markets, California taking 50 per cent of the output Paper 
exports are unimportant and freight rates to the East almost prohibit 
competition in that market. 

Bleached sulphite pulp, on the contrary, is shipped to the East, the 
Southwest, and to foreign markets, particularly Japan, where it is used 
in rayon and other cellulose manufactures. Transportation rates are a 
vital factor in determining the competitive position of the Northwest 
pulp and paper industry All forms of transportation except airplanes 
are used to reach the domestic market. Advancements in pulp and 
paper chemistry are developing new uses. 

Printing and Publishing 

These industries, unlike some of those previously discussed, have no 
distinctive geographic or economic elements to make them stand apart 
as typical of the Pacific Northwest. They are found in every civilized 
community all over the world. They are primarily service industries 
catering directly to consumers’ needs. Design, assembly, and strict ad- 
herence to ancient traditions of the printing craft are characteristic. 
Fiction and general book-publishing houses, technical and medical 
book publishers, textbooks, children’s books, periodicals, and news- 
papers comprise the subdivisions. Mention should be made of presses 
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which issue nothing but hpecial echtions, olien hand ]>rinied, such 
as the John Henry Nash Press now at the Unueisity ol Oregon. There 
are several hundred newspaper, printing and publishing, book and 
job printers m the Pacific Northwest This aica has liie lepuiation oi 
being an excellent book market owing to the high peuentage ol literacy 
and the perpetuation oi broad cultural actuities llie past decade has 
witnessed a marked demand for the histor\, wildlife, and biogiaphy ol 
the region, which has stimulated the establishment ol ])resses spe- 
cializing in the printing of such books. The principal cities like Port- 
land and Seattle are leading publishing centers, with the modest-sized 
city of Caldwell, Idaho, an interesting addition to the list. 

Ship and Boat Building 

Because of its natural activities — lumber carrying, fishing, the 
Alaska trade, pleasure boating, etc. — the coastal margin of the Pacific 
Northwest has long been a steady consuming market for \cssels of 
every size and design. As a result, ship-building and boat-buildmg 
yards multiplied and are found everywhere along the coast Here 
skilled craftsmen turn out fishing boats of every type, scows and barges, 
tugs and towboats, and hundreds of pleasure craft, both sail and power 
driven. Most of them are built to order for individual customers. Even 
the smaller river communities support small boat construction. 

Although the Northwest has no great steel centers like the Atlantic 
coast, the larger yards of the Region in cities like Seattle, Tacoma, and 
Portland are launching a number of steel \cssels for the merchant 
marine. Puget Sound yards made a number of ship-building records 
during the First World War, and Washington still leads Oregon in 
ship building. The two states have sixty-six yards constructing both 
steel and wood boats, and, with Idaho, contribute materials not only 
to the local yards, but to the nation at large Douglas fir, cedar, spruce, 
lead, silver, zinc, cement, veneers, wire rope, and machinery are fur- 
nished the local yards Obviously, the steel and iron materials must be 
shipped in by rail or boat. 

Recent national defense plans, as in the First World War days, have 
stimulated ship building in this section of the United States The 
Puget Sound Navy Yard m Bremerton, one of the great ship-building 
centers of the United States, is employed only on naval construction. 

Airplanes 

The manufacture of airplanes in the Pacific Northwest centers in 
Seattle, where over 10,000 workmen and engineers are employed. Dur- 
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ing the first years of its development, the factory used local spruce as 
its basic material, but, as technological improvements made themselves 
felt, metal displaced entirely the weaker wood material. The fuselage 
and wings of a modern plane are now constructed of an aluminum 
alloy, and the importance of airplanes on the Pacific coast was a 



Fig. 124. Airplane factory in Seattle. (Courtesy of Boeing Aircraft Co.) 


factor in building new aluminum plants. The market is principally 
for government bomber planes, although large passenger planes 
operating over transcontinental and trans-Pacific routes have been built 
by the Seattle factory. 

Furniture 

The Pacific Northwest is becoming nationally known as a furniture- 
manufacturing area. The vast stands of Douglas fir in which grow also 
the hardwoods — alder, maple, oak, cottonwood, ash, and birch — insure 
ample supplies of raw material. Of these woods the alder is the most 
important, and is especially important for core stock in the plywood 
used in furniture making. Walnut from the Central states, Philippine 
mahogany (not a true mahogany), and various hardwoods from South 
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and Central America are imported £or veneers and panels. Most of the 
furniture manufactured in the Region is marketed in the Pacific coast 
and Rocky Mountain states, although some shipments are made to 
other parts of the country, including Hawaii. Portland l)oasts the two 
largest furniture-manufacturing plants on the Pacific coast which pro- 



Fig. 125. Auction sale of wool in Portland. {Conimissioii of Public Docks, Portland.) 


duce one-third of the volume in this area. Oregon is the thirteenth 
state in production of furniture. Tacoma leads in Washington. Prox- 
imity to an abundance of raw materials, the skilled workmen, a facile 
transportation service, and the reputation of the manufacturers are fac- 
tors favoring this industry. 

Miscellaneous 

The census in 1937 lists 5,697 plants in the Northwest (Washington 
3,057, Oregon 2,107, Idaho 533), a decline in numbers of 1,000 since 
1929, which resulted mainly from consolidation and abandonment of 
small or unprofitable operations. The census enumerates over one 
hundred manufacturing industries that are carried on in the North- 
west. In addition, hundreds of minor examples are included under “all 
others.” Some of the more important are: 
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Awnings, tents, sails. 

Beverages 

Bookbinding 

Bread and bakery products. 
Car and genciai icpairing 
Clay iDroducts, not pottery 
Coffee and spices 
Concrete products 
Confectionery. 

Copper, tin, sheet iron. 


Foundry and machine shops 
Ice cream 
Manulactured ice 
Jewelry 

Motor vehicles, bodies, parts 

Paints and \ainishes 

Patent and proprietary medicines. 

Signs and novelties 

Stoves and ranges, not electric. 
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PACIFIC NORTHWEST INDUSTRIAL POTENTIALITIES 

B) Ivan Bloch 

In attempting to chart the future pattern of Pacific Northwest indus- 
trial development it is desirable to re\iew bridly the essential factors 
which lead to the establishment and location of indiistiial plants 

These factors are controlled by the basic concept undcrl)ing any 
industrial operation the profitable production of salable goods, 
whether these goods be toothbrushes, steam shovels, or bags of cement. 
In other words, industry is established so as to produce goods for 
which there is a demand and which can be sold for a reasonable price, 
providing for reasonable profit to the plant owner. 

This basic concept therefore imposes on industrial activities many 
lestrictions, which can be classified as “industrial plant selection fac- 
tors.” These factors when analyzed provide a balance sheet, the total 
of which is a guide for action, for the prospective industrialist and 
investor. In the brief discussion which follows the relative importance 
of the factors is not necessarily in the order given, or with the emphasis 
placed upon each. 

In the consideration of each factor, with the exception of those 
relating to markets, the industrialist will, of course, ascertain c^uantity, 
quality, and costs. 

INDUSTRIAL PLANT-SITE FACTORS 

1. R.aw and Semipiocessed Materials, This factor is concerned with 
the materials from which the salable goods will be produced. For ex- 
ample, an industry which needs large quantities of wood will not lo- 
cate in the midst of the desert, but near large forests, the first large iron 
and steel industries of this nation were located in Pennsylvania, be- 
cause iron ore and carbon were readily available within reach of the 
furnaces. 

The industrialist will investigate the location of the material he 
must use, and he will ascertain whether this material is of the quality 
which his processes require and whether the material is readily ob- 

454 



INDUSTRIAL PLANT-SITE FACTORS 


455 


lainable and available in sufficient quantities over a period of years. 
He will survey carefully the costs of extraction, transportation, and 
initial bencficiation. In many instances, the industrialist must investi- 
gate the technology required for the processing of the material, should 
it require special treatment. There, again, his costs will be carefully 
estimated. 

2. Fuel a 72 d Power. This factor deals with the availability and cost 
of fuel or power for heat, or for the operation of machinery, or for the 
actual chemical and physical conversion of the raw materials into 
usable goods. That is why in early Colonial manufacturing days, in- 
dustries selected sites near rivers that would turn the water wheels of 
the plants. Obviously, the requirements ol each industry for fuel and 
power are different. In some instances electric power is an extremely 
important item; in others, steam is essential. In e\cry instance, how- 
ever, the supplies must be sufficiently continuous and dependable to 
provide for steady operation year after year and at reasonable cost. 

3. Labor. This factor is one not always considered important owing 
to the relathe mobility of labor. In recent )ears, however, the indus- 
trialist has been inclined to investigate closely the amount, type, and 
cost of labor available in a locality for the handling of material and 
machinery in manufacturing processes There, again, the requirements 
vary with the industry, the skills involved ranging from high expert 
rolling-mill handlers to relatively unskilled ordinary labor. 

In many instances freedom from labor disturbances is an item of 
high importance to the prospective industiialist 

4. Transportation. Facilities and costs for the transportation of raw 
materials from the forests or the mine or the primary industrial plant 
to the manufacturing plant, as well as those required to carry manu- 
factured products to markets, govern one of the most important fac- 
tors considered by industry. This is particularly true in regions of the 
United States somewhat removed from large centers of population 
When a bulk product is manufactured involving large quantities of 
raw materials, industry will select a site carefully, all other factors being 
equal, near the most inexpensive and most reliable transportation 
facilities In some instances the plant will locate as near the source of 
raw materials as possible, m others, it will locate on tidewater sites so 
as to take advantage of water transportation. In all cases, items of reli- 
ability and costs of transportation are carefully weighed. 

5 Markets. Obviously, no industry can survive unless it can sell its 
product at a price and in quantities that will result in a reasonable 
profit. Consequently, an industry is particularly interested in deter- 
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milling the aieal zones within which its pioducts can be sold competi- 
tnely with similar products at puces that consumers will accept All 
other lactors being equal, costs ol tiansponation and si/e ol the market 
are controlling items ol extieme inqioitance. Foi example, a pioduct 
made a long distance from large markets ma\ oteicome the disadvan- 
tage of distance if the margin between costs and sales pi ice is sufficiently 
large to absorb transportation costs. 

The determination of markets for a product is indeed a complicated 
procedure in which the economist and the statistician contribute much. 
A multitude of items must be considered, including trends m popula- 
tion, the purchasing habits of consumers, and the stability of their 
purchasing power. Factors related to competitive grade, governmental 
regulations, technical advantages, and the like should be carefully 
analyzed. 

Recapitulating, it may be said that the industrialist selects a specific 
location for his operations if his balance sheet of plant-site factors is 
favorable in the items of (i) raw materials, (2) fuel and power, (3) 
labor, (4) transportation, and (5) markets As pointed out, all items 
involve analyses on the bases of quality, quantity, costs, and competi- 
tive situations. 

This pattern of selection when applied broadly to the Pacific North- 
west is likely to furnish the clue to future and potential industrial 
development of the region, although, to be sure, there are uncertainties 
and unknowns which may affect any tentative conclusion 

PACIFIC NORTHWEST PLANT-SELECTION FACTORS 

Limitations in the Present Regional Structure, A rough overall bal- 
ance sheet can be drawn up for the Region embracing the states of 
Washington, Oregon, Idaho and Montana. Hfowever, there are certain 
broad aspects of the present economic structure of the Northwest which 
tend to restrict the initial scope and character of potential industrial 
developments. It should be pointed out that these restrictions will no 
doubt be subject to change with the passage of time Briefly stated m 
the order of their consecutive importance, these broad aspects are. 

(a) The preponderance of agricultural and forest-products industries and 
the striking lack of manufacturing in the economy of the Region 

( 5 ) The comparative low density of population in the Region, which, 
however, is changing by a steady increase of population, due principally to 
migration from other parts of the nation 

(c) The long distance of the Region from the heavily populated centers 
of the Middle West and the East. 
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(d) The relative infancy of the Region which is reflected in a lack of de- 
tailed commercial information on its resources, particularly those of a 
mineral base 

1. Raw Materials. In terms of raw materials, with the notable excep- 
tion of agricultural and forest products, the balance sheet of the Region 
contains many gaps. Industry seeking raw materials for the establish- 
ment of a plant in the Northwest often has difhculty in obtaining 
accurate information as to quality, quantity, location, and costs of 
such resources. This is particularly true of mineral resources This 
lack of knowledge has been due principally to two conditions, {a) Al- 
though careful investigations have been made of Northwest minerals, 
they have been principally in the field ol precious metals Only re- 
cently has interest developed in metals and nonmetals of other classi- 
fications (b) The ruggedness of the terrain, its inaccessibility, and the 
density of vegetation ha\c made geological and mineral surveys difficult 
With the growing interest of industrialists and the new emphasis 
placed by the go\ eminent on strategic and critical minerals important 
to our national defense, the Northwx‘St storehouse of mineral raw mate- 
rials is slowdy being charted so that the prospectue manufacturer can 
obtain more readily the information he seeks Table 26 lists minerals 
used in chemical production which are found in the Pacific Northwest 
or are readily importable. 

There are few industries which can exist or even operate without a 
cluster of secondary or supporting industries That is to say, most in- 
dustrial plants need chemicals and other types of products for use in 
their operations An oversimplified example can be gi\en a shoe fac- 
tory must not only be well supplied with raw leather, but it needs spe- 
cial types of nails, twine, glues, and polishes It is to such a factory’s 
ad\antage that these other sources of semifinished mateiials be readily 
available at low costs within immediate reach of the plant. 

The present situation in the Northwest is that, on the whole, sup- 
plies of certain important industrial chemicals and semifinished raw 
materials must be obtained over long distances, entailing additional 
transportation costs E\ery industry has specific requirements which 
may be related to those of other industries. For example, the basic 
material for rayon is high-grade dissolving wood pulp, of which the 
Pacific Northwest produces large quantities. However, the cellulose 
acetate process requires acetic acid, the most common source of which 
is calcium carbide. Consequently, if all other factors were equal, the 
establishment of a rayon plant would be dependent upon the estab- 
lishment of a calcium carbide plant, one of whose denvatnes would be 
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acetic acicl C()n\erscl), the lcasil>ilit) ol the csta])lishnient oi calcium 
carbide plants would be enhanced b\ local markets ioi acetic acid In 
many respects the situation resembles the lamiliar iidcile ‘AVluch 
comes first, the egg or the chicken?” But industnal co-ordmation of 
this type is often highly necessaiy 

2 Fuel and Poiiun The balance sheet for the item oi fuel and power 
reveals perhaps more definitely the e\entual structure oi the Pacific 
Northwest industnal economy Not unlike the ScandinaMan countries, 
the Pacific Northwest has abundant sources of low-cost In droclcctric 
power Although there are extensne coal fields in the Region, the 
limited demand for such fuel, because oi the a\ailabilit\ oi cheap 
waste wood or hogged fuel as w’cli as the importation of fuel oil from 
California, has restricted the scope of operation of coal mines. 

The tremendous water power of the Region is of primary importance 
in the probable industrial pattern, the stream regimen containing 45 
per cent of the total potential hydioelectnc power of the United States 
The Columbia River and us tributaries poieniiall) could produce 
electric power equivalent to the entire output of electric utility plants 
of the nation in 1929. The development of this resource has already 
resulted in extremely low power costs and has focused attention on the 
Region as a coming electric empire 

3. Labor. Because the prospective industrialist seeks a labor market 
which will furnish experienced men for specific operations, the North- 
west situation is, upon first examination, not as favorable as in other 
regions. Labor in the Northwest lacks experience m ducrsified manu- 
facturing although the development of skills can be expected The 
migration of peoples is bringing in many new skills The equable cli- 
mate of the Region results in extremely high efficiency of labor and its 
workers are known for their rapid adaptability. 

4. Transportation. Transportation is more likely than any other 
item to be placed in the liability column of the Northwest balance 
sheet. Although rail, water, air, and road facilities are as good as in 
other parts of the United States, distances between centers of popula- 
tion are great, the topography unfavorable, and transportation costs 
consequently high. In addition, the relative lack of diversified, large 
movements of commodities places the Northwest in a disadvantageous 
position with respect to rail tariffs of other regions On a tonnage-mile 
basis the inter- and intraregional rail rates are the highest in the nation. 
With the emergence of new industries, new^ rail rates will probably be 
negotiated, and the general tariff structures clarified and brought down 
to a more equitable and nondiscriminatory level. 
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Water haulage is of tremendous importance The emergence of an 
unparalleled fresh-water route to the Inland Empire may aflect pro- 
foundly the transportation economics of the Region The improvement 
of navigation on the Columbia River is already having its effects on 
points west of the Cascades Deep draft vessels will shortly be able to 
travel 187 miles inland to The Dalles, and barge traffic will continue as 
far east as Lewiston, Idaho, more than 500 miles from the mouth of 
the Columbia Not only will agricultural and forest products be given 
an inexpensive outlet to the sea, and thus to all domestic and foreign 
ports, but, conversely, manufactures and raw materials of other regions 
gam cheaper access to that vast country, cradled between the mountains 
of the West. 

5 Markets, The balance-sheet item of markets is one which is more 
in the liability than the asset column for the Northwest. 

In an age when most manufactured goods are produced ecomomicall-y 
only in fairly large quantities, the size of a market to sustain an indus- 
try IS necessarily great Industrial outputs therefore must reach a large 
number of people, and, if centered in the Northwest, must be spread 
over much larger areas than necessary (for examjile) in the heavily 
populated East or Middle West. This involves higher transportation 
costs, and consequently imposes severe restrictions as to the types of 
goods which can be sold competitively. 

There are, generally speaking, three types of markets which a North- 
west industry can reach The first is the local market, which for the 
four Northwest states embraces some 5,717,000 people This population 
is disseminated over one-eighth of the land of the United States In 
contrast, the metropolitan area of New York City has concentrated 
within a radius of some 50 miles from Manhattan Island well in ex- 
cess of 12,000,000 people. This means that an industry locating in the 
Northwest and manufacturing only for the Regional market can expect 
only one-third as many potential customers, and must ship its goods 
infinitely greater distances than if it were located, for example, in 
New York City In the asset column, certain new industries would find 
little local competition within the Region. 

The second type of market embraces the eleven western states with 
a population of, roughly, 15,000,000 people. There, again, distances are 
great, and transportation costs are high. 

Not to be ignored are the national and export markets, where North- 
west products would come into direct competition with similar goods 
from other industrialized regions. Here monopolistic and cartel price 
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contiol, tarifts, trade agicements, and man\ other sinuLir items aie 
fornudable. 

Recapitulating the inaiket sit nation, it nia\ he deduced that Pacific 
Northwest inanulat lined goods i\iil lind inaikets il (a) the) aie spe- 
ciait) products, which cannot he made leachh elsewhere (tins is true, 
ior example, in loiest pioducts wheie the Pacific Noulnvest can ivell 
compete wath other regions): {h) the pioducts can he manulactiued at 
lower costs than an)\\here else, either hy savings in raw mateiiais, in 
labor, or in the tuel or power lecpiued hv manulac luring or initial 
processing, (c) the product is one oi paiticulail) high c[uality lor 
which the market is somewhat speciali/ed, and transportation costs 
can be absoihed readih in the sales price. 

PROBABLE PATTERN OF FUTURE NORTHWEST 
INDUSTRIAL DEVELOPAIENF 

Farm Chemtngy. Having in mind the balance sheet of the Region 
with its restrictive items, we may draw certain conclusions Farm 
chemurgy holds definite promise in the treatment of Northwest agri- 
cultural products such as apples, potatoes, and sugar beets However, 
this is just as likely to take place in other parts of the nation so that 
It is difficult to anticipate the types of development which may occur 
in the Pacific Northwest. 

Plants Based on Neiu Forest Pioducts. In the field of forest products, 
there arc many indications that technology will develop new uses. 
Already the Northwest plywood industry is finding incieasingly diver- 
sified outlets for its products. Another major possibility is the estab- 
lishment of cellulose plastics manufacturing on the Pacific Coast At 
present, Northwest high-grade dissolving wood pulps obtained pri- 
marily from Western hemlock are shipped to eastern points for manu- 
facture into rayon. It is suggestive that very large cpiantities of rayon 
cord, used m the manufacture of automobile and truck tires, are then 
shipped west to Los Angeles, second largest rubber manufacturing 
center m the United States. 

For the utilization of actual w’^oocl and mill wastes such as slabs and 
“hogged” fuel, the research worker and the engineer will no doubt 
evolve new processes. Pulp and paper plants must now dispose of large 
quantities of lignin, a waste material with great possibilities for future 
use m the manufacture of plastics The treatment of charcoal to make 
structurally strong, ash-free, high-purity carbon for electrometallurgi- 
cal and electrochemical process offers another new field The utilization 
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ol all present wood wastes would result in many added forest-products 
industries and be ol tremendous value to the Region 

Plants foj Elect) oyneiallii) gical and Electrochejnical P)oducis. To an 
ama/ing extent the Northwest possesses the raw materials needed lor 
electrometallurgical and electrochemical products (Table 26). Manga- 


TABLE 26 


Matlri\is L"sed in Chemical Proditgtion 


(Available in Northwest or Readily Importable) 


Water 

Coal 

Sulphur 
Common Salt 
Limestone 

Sulphide Ores 

Petroleum 
Natuial Gas 
Saltpeter 
Potassium 

Gypsum 

Lead 

Sand 

Aluminum 

Chromium 

Iron 

Phosphate Rock 
Copper 

Fluorine 

Arsenic 

Magnesium 

Mercury 

Zinc 

Antimony 

Barium 

Boron 

Manganese 

Tin 

Silver 

Titanium 


Salt and fresh for oxygen, hydrogen, chlorine Sea waters on coast 
Coking giade, W Wash , Vancouver Island, Alaska 
Bituminous and lignite in central Wash , Montana, Albeita, etc 
Aleutian Peninsula, near Mt Adams in Wash , S E Idaho 
S E Idaho, Utah 

N W and N E Wash , N E and S W Ore , central and S Idaho, 
Mont. 

Lead, zinc, copper, and iron sulphides widely distributed B C , 
Mont , Wash , Idaho, Ore 
Central Montana and Alberta 
Central Montana, Albeita, S Central Wash. 

Small deposits, S Idaho, E Ore. 

Leucitc m Wyo Alunite (potassium aluminum sulphate) in Utah 
and Ne\ 

Montana, Utah, Wyo , Alaska, E Idaho 
N. Idaho, N E Wash , N W Mont , Utah 

Dune sand, coast, Ore and Wash , silica sand E and central Wash , 
and W. Idaho, and elsewhere 

No bauxite Kaolin, E and W. Wash , and W Idaho For leucite 
and alumte, see Potassium 

Cent and S. Ore , N. Calif , N W Wash , Alaska, Philippines 
N and central Wash, Noithcrn Ore, ccntial Montana, N and 
central Idaho, and elsewhere 
5,000,000,000 tons in S E Idaho, Lhah, Wyo , and Mont 
N. central Wash , S W. Mont , N E Nev , Alaska, B C , and else- 
where 

Small occurrence, central Wash Extensive deposits in Colo 
From copper ores in Mont , arsenopvrite common ore in N W 
By-product, Tacoma and Mont smelters 
Magnesite and dolomite, N E Wash 

Central and S W Ore , W central Idaho, W central Wash. 

N E Wash , N Idaho, Butte, and W central Montana 
N. and central Wash and Idaho, S Ore 
Small occurrences, central Idaho, N Calif , and ^Montana 
Lake beds, S central Ore 

Butte and Phillipsburg, Mont , Olympic Peninsula, S W. Ore 
Seward Peninsula, Alaska, imports from Bolivia and Malaysia 
Small shows in N E Wash and Idaho 
N Idaho, Utah, Mont , N E Wash 
Small deposits, W Wash 


nese and chromium are essential alloys in the basic steel industry. 
The light metals, such as aluminum and magnesium, are of growing 
importance in the manufacture of airplane parts, conductors for the 
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transmission of electric power, and other articles Electnc eneig^ is 
a\ailabie on an almost Region-wide network, at lates lowei than an)- 
where else in the nation Ihc cost ot producing these and other metals 
b) electricity is sufhcientl) low' to oliei high hopes of national, perhaps 
e\en w'orid, competition. 

Likewise, a \ery iaige pioportion of the production cost for electro- 
chemicals IS in the unit price of electnc energy Preliminary in\estiga- 
tions of possible chemical industries in the Pacific Nortlnvest on the 
basis of a\ailable raw^ materials, the cnoimous })owx‘r resouices of the 
Region, and fairly w'ell determined markets indicate the possibilities 

Some of these new^ industries ha\e already been established during 
the past two years (1939, 1940). The electrolytic con\crsion of alumina 
(from South American bauxite) into metallic aluminum is now' being 
undertaken at a huge plant on the Columbia River near Vancouver, 
Washington. It is not improbable that other jilants for the produc- 
tion of aluminum and utilizing Western raw^ materials wall be estab- 
lished shortly in the Northwest A plant for the manufacture of cal- 
cium carbide from Northwest lime and carbon is in initial production 
in Portland. Similarly, plans for the production of sodium chlorate 
are approaching fruition A small pig-iron electric smelting plant is 
being erected near Vancocuer, Washington. 

It is therefore a reasonable conclusion that the Pacific Northwest is 
likely to become an electrometallurgical and electrochemical center 

The Human Factor. In terms of employment, what can be expected 
of these industries, inasmuch as modern technology makes them semi- 
automatic? 

Although the basic industries are not the greatest users of labor hours 
per unit of product, the secondary manufacturing industries which 
fabricate basic products into finished articles use more labor per unit 
produced. Satellite industries to the basic industries also rec|uirc less 
capital investment and more diversified labor. From this fact springs 
the importance of the establishment of basic industries in the North- 
west, as they will tend to stimulate the wider development of related 
manufacturing industries in small villages as well as in large towns. 
Such a decentralization of industry, with its greater potential for 
open-air and healthful living conditions, would enhance human as 
well as economic values within the Region. 
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FOREIGN TRADE OF THE PACIFIC NORTHWEST 
By Frances M Earle 

Throughout its entue settlement and development the Pacific 
Northwest has looked with lav or upon foreign trade and a water-borne 
commerce. The rich has reported by Captain Cook and later exploited 
by the warring fur companies were carried across the Pacific in sailing 
ships to be sold in China The California gold miners, too busy to grow 
their own food, paid boom prices for wheat harvested by Oregon 
farmers in the Willamette Valley Fir and cedar, cut in any convenient 
cove, could be sold readily and delivered cheaply anywhere around 
the fringe of the Pacific. Goods came also by sea. Land routes were long 
and uncertain, and the Region did the bulk of its business by water. 

Other stimuli to a sea-borne commerce were soon set in motion. 
When Japan abandoned her policy of isolation in 1854 and opened her 
ports to the world, a new eia of Pacific commerce was inaugurated 
Transcontinental railroads, first to Portland and later to Puget Sound, 
shortly provided the necessary connecting link with the eastern United 
States. In 1896 the Nippon Yusen Kaisya, in conjunction with the 
Great Northern Railway, established the first direct steamship line 
giving regular service between Seattle and the Orient. The great circle, 
shortest route to the ports of eastern Asia, was itself an advantage to 
Northwest traders and shipping men. 

Then, with great rapidit) occurred the opening up of Alaska, and 
the American acquisition of Hawaii and the Philippines. An even 
greater stimulus to ocean trade was the completion of the Panama 
Canal in 1914. With its tremendous economies in heavy freight costs, 
the new canal gave the Northwest competitive access to the Atlantic 
Ocean and to the markets of the Caribbean and of Europe It is little 
wonder, then, that foreign trade grew concurrently with all other eco- 
nomic activities and is today one of the watchwords of the Region.^ 

1 The geographic basis for an accuiate undeistanding of Northwest foieign 
trade— a comprehensi\e iicatmcnt of such lactois as location and access, soil, 
climate, natuial rcsoiiices, and stage of industiial development — has alicady been 
laid in previous chapteis 
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The Northwest Timber Poits 

The water-borne commerce of the Pacific Non h west is handled 
through some tweiit)-one olhcialh listed poits in Washington and ten 
in Oregon (Tabic 27) Some ol these ma\ include U\o or more cities, 

TABLE 27 


Tonn\gl Hsndlfd b\ NoRiiiwisr For is (1037)" 
(C'argo tons of 2,240 pounds) 


Washington* 

Imports 

Exports 


Imports 

Exports 

Anacortes 

5^245 

r 7 , 608 

Shelton 

6,110 


Bellingham 

12,795 

63,241 

Tacoma 

324,685 

280,326 

Dupont 


420 

\"ancouvx'i 

500 

4,442 

Eagle Harbor 

4 >392 


Willapa Haibor 

I ,200 

45,412 

Everett 

9 ’^70 

86,188 

Total 

948.905 

1,150,861 

Friday Harbor 

60 

93 

Oregon 



Giays Harbor 

200 

234.574 

Astoi la 


46,528 

Kalama 


8.135 

Brookings 


6,620 

Longview 

G 373 

75.145 

Coos Bay 


194.929 

Lopez 

30 

10 

Portland 

137.529 

428,526 

Olympia 

498 

32,441 

Prescott 


2,269 

Orcas 

139 

303 

Rainier 


7 U 

Point Wells 


725 

St Helens 

2,000 

5^036 

Port Angeles 

210,291 

19,128 

Wairenton 


2,014 

Port Gamble 

. . 

4.645 

Wauna 


4,962 

Port Townsend 

45^330 


Westport 


1 ,702 

Seattle 

326,387 

278,025 

Total 

139^529 

693.303 


“Volume of Water-Borne Foreitcn Commerce of the United States by Ports of Origin and Destma- 
tion,” for the fiscal year 193? Report 42-37, U S Maritime Commission, 1939 


for instance, Aberdeen and Hoquiam are both in Grays Harbor, and 
Coos Bay includes Marshfield and North Bend This long list of ship- 
ping centers would present a complicated problem for trade anal) sis 
except for one basic fact in regional economy. Timber and the great 
array of products made from it— lumber, plywood, siding, piling, 
shingles, woodenware, pulp and paper, etc— are the prime materials 
providing most of the incoming and outgoing tonnage for virtually 
e\ery one of the smaller ports on the Northwest seaboard. Some twenty- 
five of the thirty-one handle nothing else of real importance. Heavy 
impoits of materials for harbor construction sometimes increase the 
tonnage, as at Port Angeles in 1937. 

Consequently, no matter what their size, a remarkable similarity 
is found in the poit functions and cargo handling of these timber 
economy towns Incoming log trains, mills at the water front, and 
freighters loading directly at millside are the usual pattern. Timber 
and its products account for 98 per cent of Grays Harbor exports; this 
center is now the leading lumber-shipping port of the United States. 
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Even in cities such as E\crett, Bellingham, and Astoria, where there 
are other actnities and a more ducrsified economy, timber derivatives 
provide 90 to 95 per cent of the exports Likewise, the impoit tonnage 
listed by a number of the mill cities on Puget Sound consists in the 
mam of logs or partialh manufactured wood brought in from Canada 
for further processing 

A number of these timber-shipping towns arc desciibed m more 
detail in the following chapter 

The General Cargo Ports 

The handling of general cargo, including the entire range of raw 
materials for industr), machinery of every type, foodstuffs from all 
over the world, and the thousands of manufactured items for human 
use, is concentrated mainly in three of the Northwest ports — Seattle, 
Portland, and Tacoma It should not be inferred that these major 
ports play no part in the timber economy previously discussed, an 
examination of Tables 28 and 29 will show that the wood products 
handled through Seattle and Portland compare fa\orably with the 
tonnages shipped by most primary timber poits In the three larger 
seaports, however, timber, with its manufactures, unquestionably a 
dominant trade commodity is only one among a list of others, many 
of them far more valuable per ton These cities might even be called 
multiple-function ports to distinguish them fioin the smaller single- 
function ports. 

The three major ports, all far inland from the ocean, have taken 
the lead in Northwest trade because of a number of interrelated 
factors. An early start, strategic location, favorable access to agricultural 
hinterlands or raw materials, good harbors (natural or dredged), rail- 
way access to the East, and capital for development, all have played 
a part in varying degree. 

Portland, at the outlet to the richest agricultural valley in the 
Northwest, had an early start and the advantage of Columbia Ri\er 
navigation It had the first transcontinental railway connection with 
the East by way of the Columbia gap through the Cascades, and still 
has an advantage over its sister ports for the Inland Empire trade The 
problem of handling larger ocean freighters was solved by dredging 
a deep water harbor in the Willamette River, and cutting a forty-foot 
channel through the bar at the mouth of the Columbia. Tacoma had 
the first railway to Puget Sound and an excellent anchorage on Com- 
mencement Bay which has since been expanded by dredging several 
basins in the fiats at the head of the bay. Seattle, with a slower start 
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TABLE 30 

Foreign Trade of the State of Washington 
(Value of Leading Commodities) 


FOREIGN TR\DE OF THE 1> VCIFIC NORTHWEST 





Total Imports $33,758,026 $37,262,526 $39,803,501 $20,274,180 $34,409,521 

* Data from U S Customs, Seattle 

Washington Customs District does not include Longview 
Comparable data not available for Oregon 

t For more detailed wood-products classification, see Table 31 
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than Portland and poorer access to the East, has capitalized its fine 
natural harbor on Elliott Bay and its superior location for trade with 
Canada and Alaska. With the steady growth of water-borne traffic 
Seattle became the headquarters for more steamship lines than any 
of the other ports, and expanded its harbor facilities to include the 
lower Duwamish flats, Smith Cove, Salmon Bay, and even lakes Union 
and Washington. All three ports now have ample facilities for handling 
all types of ocean traffic, equal access to Northwest power and raw 
materials, and approximately similar rail connections with the eastern 
United States. 

Commodities in Foreign Trade 

In an early report on Northwest trade, Hittell wrote “During 1880 
considerable shipments of flour were made from Walla Walla to 
Liverpool, and 160,000 cases of salmon were shipped to foreign coun- 
tries from the Washington side of the Columbia River About 
170,000,000 feet of lumber were shipped to San Francisco, the Sandwich 
Islands, and Australia, and 200,000 tons of coal were shipped to 
various destinations.”- This sixty-year-old account of the leading export 

TABLE 31 


Foreign Trade in Wood and Wood Products, Washington'^ 
(Thousands of dollars) 


Imports 

1938 

1939 

1940 

Softwood logs 

1 ,483 

2,258 

2-043 

Cedar siding 

599 

976 

1-969 

Poles 

— 

206 

227 

Red cedar shingles 

2N99 

3,288 

2,976 

Wood pulp 

778 

I ’3^5 

I ,415 

Newsprint 

L734 

2,255 

3-273 

Softwood boards ^ 

658 

1 ,219 

I -247 

Wood baskets 

— 

— 

136 

Total imports 

7 T 5 r 

11-517 

13,286 

Exports 

Douglas fir logs 

623 

550 

206 

Other softwood logs 

— 

189 

1 10 

Douglas fir timber 

624 

1,104 

1 ,323 

Douglas fir lumber 

2,334 

3-695 

3-425 

Other softwood lumber 

538 

1 ,326 

I -765 

Hemlock and spruce box shooks 

244 

362 

443 

Wood pulp 

6,819 

4-563 

1 ,912 

Newsprint 

Cl 

CO 

404 

1 ,037 

Papeteries 

252 

276 

922 

Total exports 

1 1 ,761 

12,689 

11,163 


* U S Customs, Seattle 

- HiLtell, “The Commerce and Industries of the Pacific Coast of North America,” 
1882, p 215 
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items has a familiar ring c\en in 190. Coal is no longer significant, but 
lumber, salmon, and flour ha\c continued to hold a dominant position. 

Types of commodities handled thiough Seattle and Portland appear 
in Tables 28 and 29 The general picture is somewhat similai lor 
both, but a careful anal)sis shows a number of significant dillerences. 
In total tonnage Portland was formcily the unquestioned leader, but 
since 1932 the \olume has tended to lemain about the same lor both 
cities. Portland has much greater exports, shipping in recent years 
twice the tonnage of wood and paper and twice as much farm produce. 
Wheat and flour for foreign markets are two of the big items in Port- 
land’s freight. On the average, two tons of Northwest goods for foreign 
markets are loaded in the Willamette and sent down the Columbia for 
every ton similarly dispatched from the Seattle water front. 

Seattle takes the lead in imports, and for many years has handled an 
average of three times the tonnage reaching Portland harbor from 
abroad. This import preponderance over Portland is greatest in wood 
and its products, newsprint, agricultural produce, metallic and non- 
metallic minerals, chemicals, and manufactured goods from the Orient 
One historic and valuable import, however, has declined to relative 
insignificance. Much of Seattle’s phenomenal increase in the value of 
imports during the 1910-1929 period (see Table 32) was due to the 
large amount of raw silk from Japan, trans-shipped by fast freight to 
eastern industrial centers. The Washington Customs District reported 
total imports valued at 216 million dollars in 1929, of which raw silk 
accounted for 151 million, or 69 per cent of the total. First the economic 
depression and, later, rival silk routes via California ports or the 
Panama Canal cut silk imports through Seattle to 4I/9 million dollars 
in 1939 — a mere fraction of its former value. 

Two-thirds of Tacoma’s exports originate in Northwest forests. 
Wheat and flour are exported in quantity, chiefly to eastern Asia, and 
refined copper from the huge local smelter is widely sold in normal 
times. There is also a growing export of local manufactures. Three- 
fourths of the import tonnage consists of copper ores and concentrates 
from Russia, British Columbia, South America, Australia, and Mexico 

For all these ports it should be mentioned that the domestic and 
intercoastal trade not only is larger, but also includes a greater variety 
of commodities. 

Direction of Foreign Trade 

Both the volume and the direction of Northwest trade were affected 
by the prolonged world war of I9i4«i9i8, by the boom of the late 
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TABLE 32 

Northwest Foreign Trade by Customs Districts’^ 


(Millions of dollars) 


Year 

Washington f 

Oregon 

Total 

Exports 

Imports 

Exports 

Imports 

Exports 

Imports 

1900 

17 

7 

8 

I 

25 

8 

1913 

62 

51 

^3 

3 

75 

54 

1920 

192 

134 

61 

8 

253 

142 

1921 

90 

58 

68 

4 

■58 

62 

1922 

90 

218 

51 

7 ; 

141 

225 

1923 

116 

262 

52 

10 j 

168 

272 

1924 

134 

270 

62 

10 1 

196 

280 

1925 

120 

261 

41 

12 

161 

273 

1926 

147 

261 

78 

^3 

225 

274 

1927 

129 

239 

78 

14 

207 

253 

1928 

150 

229 

63 

12 

213 

241 

1929 

153 

216 

66 

19 

219 

235 

1930 

102 

113 

46 

10 

148 

123 

1931 

67 

55 

28 

5 

95 

60 

1932 

36 

35 

15 

4 

51 

39 

1933 

37 

28 

14 

4 

51 

32 

1934 

53 

23 

22 

4 

75 

27 

1935 

49 

33 

^7 

8 

66 

41 

'936 

61 

37 

16 

8 

77 

45 

■937 

92 

39 

27 

10 

119 

49 

■938 

69 

29 

29 

7 

98 

36 

■939 

78 

3t 

30 

8 

108 

42 

1940 

87 

41 

1 

28 

7 

115 

48 


* Bureau of Forei^^n and Domestic Commerce 

t Washington Customs District does not include Longview, which is grouped with Oregon 


1920’s, ending m the market crash of 1929, by the world-wide economic 
depression of the early 1930's, and by the Sino- Japanese war, which was 
soon followed by the second world war (Table 32). There has been a 
complete loss of markets m some countries, as well as new or increased 
trade with others. 

The trade of the Washington Customs District by countries shows 
the general trend of the years 1935-1940 (see Tables 33 and 34) Japan 
consistently took one-fourth to one-third of Puget Sound exports The 
increase in shipments to Japan after 1937 consisted largely of ores, scrap 
metal, and petroleum products. In 1940 scrap metal represented ap- 
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TABLE 33 

Exports of the Washington Customs District'*' 


Exports to: 


1935 

(Millions of dollars) 

1936 1937 

1938 

1939 

1940 

Japan 


13 9 

14 6 

25 0 

18 2 

22 7 

20 5 

Canada 


9 

13 6 

17 7 

14 2 

15 3 

15 8 

United Kingdom 

10 0 

10 7 

13 0 

10 4 

II 5 

15 4 

U. S. S. R 
Philippines 


3 8 

4 6 

7 3 

5 8 

2 8 

5 2 

10 0 
5 6 

China 


2 8 

4 6 

4 0 

I 3 

2 6 

5 5 

Germany 


I 6 

2 4 

5 3 

3 7 

i 0 

8 

France 


I 4 

2 5 

5 I 

2 I 

2 2 

All others 


7 0 

8 9 

15 2 

3 4 

15 0 

13 7 

Total 


49 5 

cn 

92 6 

69 I 

78 3 

87 3 

* Compa.ra,ble data for Oregon are 

Imports of 

Imports from: 1935 

not available 

TABLE 34 

iiiL Washington Customs Disirict 

(Millions of dollais) 

1936 1937 1938 

1939 

1940 

Canada 


12 2 

14 I 

15 4 

12 3 

17 4 

21 0 

Japan 


7 3 

8 2 

9 6 

6 8 

8 3 

12 5 

Philippines 


2 3 

3 2 

3 8 

2 9 

3 I 

2 4 

China 


3 ^ 

2 5 

I 8 

I 0 

5 

5 

All others 


8 7 

9 2 

9 2 

6 0 

5 I 

5 5 

Total 


33 7 

37 2 

39 8 

29 2 

34 4 

41 9 


pi()xiniatc 4 ) onc-fourth of the foreign export tonnage of Seattle Japan 
was also the largest })in chaser of wood and wood products, which 
were landed chielly at Yokohama and Osaka 

Canada ranked second as a customer, and the United Kingdom 
third. War demand for foodstuffs and building materials (especially 
lumber and phwood) caused the increase m shipments to the United 
Kingdom Markets in France and Germany •were lost after the begin- 
ning of the war The war eflectuely closed nearly all Europe to North- 
west boxed fruit; m 1938 a})} 4 e and pear exports through Seattle were 
95,869 tons, but In 19JO shipments had declined to 5,622 tons. The 
Philippine Islands took the huger share of flour exported. Sales to 
the U. S. S R were negligilfle until 1939, when copper, wheat, and 
oil pipe which nould noimally reach Russia via the Atlantic were 
re-ioiiicd \ia the Pacific to Madivostok. In 1940, 10 million dollars 
woith of cargo went from Puget Sound ports to the maritime provinces 
of Siberia, in the south Pacific, canned milk, formerly supplied by the 
Netherlands, was shipped fiom the United States, the sale of evaporated 
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milk more than tripled in fi\e )ears, amounting to $14^1,835 in 1940. 
Exports to war-torn China continued and e\en increased 

About one-half of the \alue of all commodities imported from 
foreign countries was from Canada (21 million out of a total of 41 9 
million ill 1940) with shingles and wood pulp among the larger items. 
Japan held second place, shipping raw silk, tea, pottery, and earthen- 
ware, and a I'anety of miscellaneous items including toys. Imports from 
the Philippine Islands were principally copra and sugar The blockade 
of her ports after 1937 greatly reduced shipments from China. 

Conclusion 

While It IS quite true that foreign trade is of far less total value to 
the Northwest than its huge commerce with the rest of the United 
States, including Alaska and Hawaii, the import and export business 
has long been an integral part of the regional economy In spite of 
occasional optimistic statements to the effect that foreign markets 
might be lost and increased domestic sales take their place, the North- 
west IS determined to keep both sources of re\cnue, and even increase 
them if possible. 

It is a matter of some concern, howe\cr, that both foreign and do- 
mestic commerce arc based so heavily upon one local resource — the 
softwood forests Wood products arc at present the very heart of both 
types of trade The recent trend, fortunatel), has been away from the 
export of crude material at a low price, and toward the sale of more 
highly processed and valuable wood manufactures. There has also been 
a welcome increase in the sale abroad of more agricultural, industrial, 
and chemical products and, in the future, the Region may be able to 
widen still further the range of its exportable goods 

It should be pointed out that in many of these lines the position of 
the Northwest is at best highly competitive. Other parts of the world 
have as good or better agriculture and are certainly more advanced 
in most of the manufacturing techniques Few other parts of the world 
have as workable a supply of softwoods — as is attested by their eagerness 
to fill their needs in the Northwest. Other regions failed to make their 
forests self-sustaining and perpetual. This pertinent fact possibly points 
the way toward the one sound policy for the continuation of foreign 
trade in the future. 
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CHAPTER 26 


TOWNS AND CITIES OF THE NORTHWEST 
B) Hallocr F Raup^ 

Except for the large urban centers, northwestern settlements usually 
reflect the leading occupations ol the people. The settlements fall into 
four major groupings those in which human acthities are agricul- 
tural, those ha\ing lumbering as the principal occupation, the trans- 
portation centers, and the mining towns. Relatively few settlements 
are the result of military activity, go\ernmental organization, or the 
presence of state institutions. Rural settlements are of greater impor- 
tance than in most other parts of the United States except the South 
and Middle West. The smaller cities and towns of the Region were 
started so recently that it is generally possible to classify them ith 
respect to function, origin, and site. 

Unlike many other parts of the United States, the settlements of the 
Northwest ha\e changed their original characteristics but little. A 
mining center seldom changes character throughout its existence, and 
cither progresses or declines. Some of the towns, of course, have mul- 
tiple interests: Spokane is both a transportation center and a market 
and supply center for surrounding farms; but it is much more common 
to find towns such as Bend, Oregon, specializing m lumber produc- 
tion. More than in other sections, the Northwest towns were planned 
before their settlement This is true of all types, such as Anacortes (a 
transportation center), planned in 1876, Kelso (agriculture and lum- 
ber), planned in 1884, Holden (mining), planned as recently as 193G; 
and Longview (lumbering and shipping), planned in 1922. The city 
of Everett was plotted as both a lumber-sawing and iron-working city 
although the iron works failed m permanence. 

LUMBER SETTLEMENTS AND TOWNS 

Those settlements whose major interests are concerned with the 
cutting or processing of lumber products are located m two general 

iMany persons assisted in the preparation of this chapter Among them weic f 
Noiman Carls (foi Portland), N F G Davis (foi Victoria and Vancouver), J D 
Foil ester (Butte and Idaho cities), O W Ficeman (Spokane and other centers), H H. 
Martin (Seattle), and Gcitiudc L McKean (Tacoma) 
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regions: the western portion convenient to tidewater and east of the 
Cascade crest, the forested interior mountains and plateaus. Of these 
two regions, the former is the more important Most of the lumber 
settlements are relatively small, in spite of the fact that 6o per cent of 
all wage earners in the Northwest are employed in some capacity m 
connection with the lumbering and woodworking industries. Some of 
the settlements are no more than temporary camps, which disappear 
with hardly a trace when their timber stand is exhausted, but others, 
near sawmill sites, are more permanent and support a larger popula- 
tion during their periods of activity. Since most of the lumber sawed 
in the Northwest is used elsewhere in the United States or abroad, 
most sawmill centers, either in coastal or interior locations, are lumber 
export cities. Some of the sawmill towns are “company towns,” with 
nearly all their residents employed by a single mill, like the village of 
Aloha, on the Olympic peninsula. 

Westeiri Liimhei Cities. A preferred location for the lumber mill is 
at tidewater, where cargoes can be loaded directly into ships from 
storage yards and sawmills. Nearly all the coastal cities and towns of 
Oregon, Washington, and British Columbia owe much of their impor- 
tance and growth to lumber-export activities, and numerous places 
are almost entirely dependent upon lumbering for their support. 
Among such centers are Port Orford, Bandon, Marshfield, Astoria, 
South Bend, Hoquiam, Aberdeen, Port Angeles, Everett, and Belling- 
ham. The three large cities on Puget Sound, Seattle, Vancouver, B C , 
and Tacoma are likewise materially benefited from the lumber-export 
trade, as are the capital cities of Victoria and Olympia to a lesser ex- 
tent. On the Columbia River, Portland, Vancouver (Washington), St 
Helens, Longview, and Kelso furnish other examples. Even west of 
the Cascades some sawmills are located where railroads alone furnish 
transportation for the export lumber. For example, Enumclaw has a 
large mill, and Centralia, Chehalis, Eugene, and Oregon City are other 
examples Bothell, now a suburb of Seattle, owes its existence to a 
former sawmill site 

Interior Lumber Centeis At interior locations east of the Cascades 
rail ti anspoi tation to market is a prime consideration in the location 
of large pennaneiii sawmill towns Intermountam lumber centers in- 
clude Klamath Falls, Bend, Burns, Prineville, The Dalles, Pendleton, 
La Grande, and Baker in Oregon; Spokane, Newport, Deer Park, 
Okanogan, and Omak in W ashington, and Lewiston, Potlatch, and 
Coeur d Alcnc in Idaho. Saint Maries, Idaho, is more a headquarters 
for logging opeiations than for lumber sawing. Bonner, Poison, and 
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Libby are among the Montana lumber towns Sometimes temporary 
sites are established near a stand ol timber without adequate rail ser\- 
ice, as at Lincoln during operations ol the Grand Coulee Reservoir 
site, and then lumbcu' must be hauled to market by truck Some of 
these settlements, towns, and cities have satellite industries connected 
with lumbering, such as the manulacture ol pulp and paper, an espe- 
cially noteworthy paper-mill town being Camas 

Klamath Falls One ol the interior centers, Klamath Falls, is a good 
example ol the pattern ol a lumber-mill city (Fig 126) To a certain 
extent, “boom town” characteristics are present, for Klamath Falls 
experienced a population increase from 4,801 m 1920 to 16,093 in 
1930 This rapid growth was the direct outcome of the construction of 
the Klamath Falls-Eugene link of the Southern Pacific Railroad, 
which made this part of southern Oregon accessible for the first time. 
Crossing the Cascade range at Odell Lake, this route superseded the 
Rogue Valley line as the mam connection between Oregon and Cali- 
fornia In 1929, a rail connection with Alturas, California, tapped the 
eastern hinterland of Klamath Falls for its lumber, potatoes, livestock, 
and grain. 

The trade area of the city of Klamath Falls is not entirely concerned 
with lumber, but elements of diversified activity are present. The 
lumber industry, however, exceeds agriculture m value, and draws 
pine logs from higher elevations bordering Upper Klamath Basin. It 
keeps Klamath Falls in first rank among Oregon pine-milling towns 
A related but unique item in the city’s prosperity is the inclusion of 
the timber-rich population of the Klamath Indian Reservation within 
Its trading area The physical appearance of the city indicates its inter- 
ests clearly, because on all sides the waste burners of the mills send 
out clouds of smoke over the large wooden buildings It should be 
noted that Klamath Falls, in common with many other lumber towns, 
is built largely of wooden materials except for the most modern build- 
ings of the business district. 

Impmtant Saivmill Cities, One of the distinctive lumber towns is the 
city of Longview, Washington, which, in contrast to the disorder of 
most settlements, was planned before it was settled as a community for 
the laborers in its mills. It is, in one sense, a “company town” on a 
large scale, laid out in 1922; by 1926, its population exceeded ten 
thousand. Longview was planned as a permanent shipping and han- 
dling point for lumber removed from near-by stands of Douglas fir, 
since it has excellent rail connections and its wharves can be reached 
by ocean vessels. 
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Centers of lumber export have certain recognizable characteristics. 
The larger cities like the Grays Harbor ports as well as Everett, Port 
Angeles, and Longview have finer buildings and are permanent sub- 
stantial cities, whereas some of the smaller places have a slipshod ap- 



Frc. 126. Plan of Klamath Falls. 


pearance that emphasizes their temporary character; but in either case 
the dominant features of the cultural landscape are the big sawmills 
and storage yards. The tendency of these towns is in the direction of 
consolidation of the industry into larger and more efficient mills, al- 
though temporary portable or semiportable outfits may operate on 
some stand of timber which is too small or too distant for the larger 
companies to cut. 
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Alongside the big mill, with its stacks and refuse burner, are the 
wharves and adjoining storage yards at which the tramp steamers and 
lumber schooners tie up. Clustered near the mill are the houses of the 
workmen, built with different degrees of permanence. In some towns, 
'‘company houses,” cut from the same architectural pattern, have been 
supplied, but this is more common in the smaller places. In larger 



Fic. 127. Elma in western Washington, located in a lumbering region of declining 
importance. The Washington State Planning Commission has made a survey of this 
community to find possible industries to replace logging. (Photograph by 41st Div. 
Aviation, Washington National Guard.) 


towns the company does not need to provide housing. The business 
section is seldom as large as that of a farm-supply center of equal popu- 
lation in the intermountain country because the rural population near 
a sawmill town is usually small; and often a sawmill center is literally 
a community in a forest wilderness without industries other than 
woodworking to support it. Some mill centers such as Spokane, Everett, 
and Grays Harbor now must receive their log supply from a distance 
because the near-by timber has been cut. The interior mill towns usu- 
ally have other industries to support them in addition to simple lum- 
bering, so their business sections are larger in proportion than those of 
equal size west of the Cascades. 
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Problems of Liimbey Towns When the lumber is exhausted, saw- 
mill towns often have a difficult time of readjustment At Elma, Wash- 
ington (Fig. 127), the State Planning Council is helping conduct a 
careful survey to investigate the possibilities of other industries which 
might be developed after the removal of the virgin timber Among 
other towns facing the prospect of survival after the closing of mills 
are Spirit Lake and Harrison, Idaho, and Bandon, Oregon. Occasion- 
ally, towns in an attractive location, such as Bandon or Coeur d’Alene, 
can attract tourists as a partial substitute for the passing of the lumber 
mills. Some of the former mill sites have been revived in this way. 

Without other resources to which their inhabitants might turn for 
an income, many mill sites have been entirely abandoned. Such “ghost 
towns” have depressing cultural landscapes, dominated by the big 
mill slowly crumbling to ruin with its cold and rusty beehive-shaped 
sawdust burner. Most of the houses were cheaply built, but usually 
there was some degree of permanence Then the timber was cut off, 
the mill closed, the burners no longer exhaled black smoke, and the 
residents left the community. Sometimes buildings were torn down, 
others were destroyed by fire Unless other resources were found on 
which to base a new economy, the town might be entirely gone and 
Its very site forgotten. Carlisle on the Olympic peninsula, Harrison on 
Coeur d’Alene Lake as well as the towns of Elk and Loon Lake, near 
Spokane, and Meinnis Mills in Pend Oreille County are examples of 
such settlements Former lumber towns whose names no longer appear 
on the map of Washington include Branham, Buckeye, Cedarville, 
Day City, and Clipper. 

THE AGRICULTURAL SETTLEMENTS 

The eastern parts of Washington and Oregon and the southern part 
of Idaho, because of weather conditions and lack of forest cover, are 
dc\oted to agricultural pursuits and grazing on a fairly extensive 
scale, although the Willamette Valley and the Puget Sound Lowland, 
west of the Cascades, specialize in dairying and fruit growing. The 
agricultural towns of the interior are usually less complex in develop- 
ment and function than those of the coastal regions. They may be 
either market centers or supply centers for the surrounding farms, or 
a combination of the two. Spokane and ^Valla Walla, for instance, are 
supply centers and also maikct centers for both grain and fruit grow- 
ers, whereas Colfax, Washington, is chiefly a supply center for wheat 
glowers and Yakima or Wenatchee for fruit. Moscow, Idaho, and 
Davenpoit, Lind, and Ritzville, Washington, are other examples of 
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supply centers for wheat farmers Idaho Falls, Twin Falls, and other 
southern Idaho cities are market and supply centers in irrigated dis- 
tricts that have a variety of products. 

The trade centers vary from a general store or a few simple services 
for farmers, such as a grain elevator or warehouse, grocery, gas station, 
hardware, and implements, through semicomplete settlements, up to 
larger and more complex urban communities with a large variety of 
stores, businesses, and complete professional services Certain types of 
business, such as banking, theaters, hotels, newspapers, hospitals, furni- 
ture, fashionable clothing, automobiles, and expensive machinery are 
usually concentrated only in the larger centers In this day of automo- 
bile travel a trip of fifty or a hundred miles or more is practicable 
when making larger purchases. 

Wheat Centeu In a region like the Palouse where most of the land is 
tillable, both farms and supply towns are quite evenly distributed 
through the country area, but in irrigated sections there is a tendency 
toward concentration. The specialty production of wheat on the dry- 
land farms requires rail facilities for marketing the crop At intervals 
of about ten miles in the best wheat regions, and twenty to thirty miles 
in the drier country, the shipping and supply towns are strung along 
the railroads. Both towns and rail lines occupy the valle}s because of 
case of construction, which is a convenience m hauling the wheat 
downhill to market Often the towns, lying as they do below the hori- 
zon of the hilltops, are invisible until they are approached closely 
The shift from handling wheat in sacks to shipping m bulk has changed 
the skyline of the wheat centers because m recent years the low ware- 
houses once sufficient for sacked grain have been replaced by hundreds 
of high elevators throughout the wheat-growing areas 

Many of the towns situated m valley bottoms have a restricted town 
site, and their pattern tends to be greatly elongated parallel to the rail 
line, with the short transverse streets located on steep hillsides Colfax 
(Fig 128), Washington, and Arlington, Oregon, are typical examples 
of such “shoestring” towns Some towns fronting on railroads also have 
an elongated business street fronting the tracks like Wenatchee, 
Washington, and Shoshone, Blackfoot, and other towns in the Snake 
River Valley Lewiston, Idaho, and The Dalles, Oregon, ha\e devel- 
oped similar characteristics from facing a navigable ri\er Most of 
these towns have few industries other than those which render service 
to the surrounding farmers Flour mills arc fairly common, and cream- 
eries and pea canneries are sometimes seen. General manufacturing is 
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town in a naiiow valley 


seldom found, although 
locally such plants exist, 
for example at Cheney, 
where farm tillage im- 
plements are fabricated 
In agricultural centers 
the business section is 
usually disproportion- 
ately large for the popu- 
lation of the town itself, 
since it is supported by 
the surrounding country 
more than by its local 
residents. Farm-supply 
centers of a thousand 
people may have as large 
a business section as a 
sawmill town three times 
its size, because of differ- 
ence in numbers of resi- 
dents on surrounding 
farms Colfax, Pullman, 
Ritzville, Davenport, 
Dayton, and W^aterville 
in Washington are 
among dozens of supply 
centers in the cash-gram 
district of that state. 
Heppner and Pendleton, 
in Oregon, and Moscow, 
Idaho, and Plains, in 
Montana, are other ex- 
amples 

If the geographical 
conditions arc unsatis- 
1 actor y lor grain farm- 
ing, abandoned supply 
towns occasionally pro- 
vide ‘‘ghost towns” of 
purely agricultural ori- 
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gin, as at Stauffer and Lake, Oregon, where the surrounding country 
could not support homesteads with a family on every half section of 
land because oi drouth.- 

Fnnt Cenien. Throughout most of the Northwest, the towns whose 
principal interests are directed toward horticulture offer sharp con- 
trasts to the “wheat towns. “ The cultivation of apple orchards, or 
patches of small fruits, is more intensive than that of the grain crops 
Landholdings are smaller in size. East of the Cascades, the farms range 
from ten to forty acres in extent in the irrigated districts, with supply 
centers at intervals ol five to ten miles. In the fruit sections, the pack- 
ing houses and fruit-shipping sheds stretch for some distance along the 
railroad line (Fig. 129). The towns merge with the surrounding culti- 
vated land, so that it is difficult to distinguish the town house with its 
home orchard from the fruit farm with its modern farmhouse. This 
condition is in sharp contrast to the farm-supply town in the wheat 
and ranch districts, where there is a line of demarcation between the 
town limits and the surrounding grain fields or pastures. 

In the irrigated areas, there is probably one especially important 
town or city every fifty or one hundred miles Here are the wholesale 
plants to supply the stores in the smaller outlying districts Wenatchee, 
Yakima, and Walla Walla in Washington, Boise and Nampa in Idaho, 
and The Dalles, Oregon, are examples ol these larger centers Mis- 
soula, near the confluence of the Bitterroot, Clark Fork, and Black- 
foot rivers, in a former lake plain, is an agricultural center of this 
type, centrally situated in the Rocky Mountains. The stream valleys 
make Missoula a true crossroads city; in fact, it was through this lo- 
cality that much of the mountain region was made accessible in earlier 
years. 

Cashmere, Prosser, Toppenish, and Kennewick in Washington, 
Milton-Freewater and Hood River in Oregon, Payette, Weiser, and 
Caldwell in southern Idaho, and Hamilton, Montana, are representa- 
tive towns of a few thousand inhabitants which serve as local fruit 
centers. The larger towns in these sections are usually marked by the 
presence of such industries as box factories, breweries, and canning, 
preserving, and fruit-drying establishments. Among these types of man- 
ufactures, flour mills and sawmills are occasionally found. 

In the central and eastern Snake River Valley, climatic conditions 
are unsuited to fruit growing, but the general characteristics of the 
supply centers in these irrigated districts devoted to potatoes and sugar 

“ Foi fuither desciiption of farm abandonment and town abandonment in this 
region of eastern Oregon, see Chapter 8 of the Ptonee) Fringe, by Isaiah Bowman 
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beets resemble those described for horticultural centers. Idaho Falls, 
Pocatello, Rexburg, Gooding, Burley, Buhl, and Twin Falls are typical 
examples in Idaho. Bend, Klamath Falls, Prineville, and Redmond, in 
Oregon, and Kalispeli, in Montana, are in part supply centers in irri- 
gated districts in other states. 



Fig. 129. Fruit row at Yakima from the air. {Photograph by Yakima Chamber of 

Commerce.) 


West of the mountains, where extensive irrigation of orchards and 
berry patches is unnecessary, the small-fruit- and vegetable-growing 
towns resemble the towns of the irrigated sections, although the hills 
covered ivith native evergreen foliage that adjoin the western towns 
provide more attractive surroundings than the unirrigated sagebrush 
country of the interior. The types of industries, however, are much the 
same in both places, with the fruit-packing plants, canneries, and asso- 
ciated industries. Puyallup, Washington, and Medford, Oregon, exem- 
plify towns whose interests are related to fruit, the former being con- 
cerned with small fruits and the latter with pears and other orchard 
fruits. 

Miscellci7ieoiis Faim Centers, Some few towns have agricultural spe- 
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cialties that lie outside the preceding categories of grain or fruit. The 
little town of Tide Lake, California, is especially devoted to the pro- 
duction of potatoes, and thence northward in Oregon the earth- 
covered potato-stoiage cellars, sometimes a city block m length, arc 
\ery conspicuous Almost no cultuation except potato fields can be 
seen anywhere in this district. Idaho Falls is famous ioi its potato 
production, and it is also headquarters for tourist travel to Yellow- 
stone and Grand Teton national parks. It screes as a center for cattle 
and sheep raising and mining Still another example of a town with 
an agricultural specialty is N}ssa, Oregon, which serves a wide area 
producing sugar beets 

In the grazing sections of the Northwest, with their cattle and sheep 
ranches, the supply towns are widely scattered in comparison with the 
wheat centers and fruit centers, since cattle and sheej) ranches are usu- 
ally large in extent, some of them cover thousands of acres, compared 
to the hundreds of acres in wheat and the tens of acres m irrigated 
fruit lands A hundred miles oi more may seq^arate the larger ranch- 
supply towns Dillon, Montana, Laketicw, Burns, and Pendleton, 
Oregon, Mountain Home, Idaho, and, in part, Ellensburg, Washing- 
ton, are typical of such settlements. 

The stores in these towns are usually substantially built Stock- 
shipping yards arc located along the rail line, and, because of the dis- 
tance from competing cities, a disproportionate number of specialty 
stores and professional and educational sei vices are found The appear- 
ance of the smaller ranch-supply town, howevci, is not altogether 
pleasing. Many of them are in the semiaiid regions, they are usually 
lacking in ornamental vegetation, and exccssne dust, low one-story 
unpretentious buildings, and a general effect of barrenness or harsh- 
ness arc displeasing. 

Among the recognized dairy towns arc Tillamook, Oregon, and 
Mount Vernon, Washington. Such dairy centers are distinguished by 
their numerous creameries, milk-condensmg plants, and cheese fac- 
tories. Wholesale houses deal in the sale of concentrated cattle feed, 
and the community fair emphasizes the importance of dairy stock m 
the neighborhood 

The Nonspeciahzed Cities, Occasionally agricultural centers or trad- 
ing centers become of such importance that their services arc in- 
dispensable to the surrounding countryside They are not centers of 
specialty production but of a wide variety of j^roducts, and they com- 
bine the functions of the farm-trade center, ranch-supply town, and 
transportation center. These settlements are characteristic of the de- 
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velopment which has taken place on the Snake River Plain, where the 
construction of dams for irrigation, the presence of waterfalls, or the 
convergence of routes provides a satisfactory site. Idaho Falls, with its 
varied activities, and Boise, the state capital, are examples of such 
centers, as well as Twin Falls and Burley. Twin Falls, helped by fertile 



Fig. 130. Boise from the air, looking northeast. {Photograph by 41st Div. Aviation, 
Washington National Guard.) 


irrigated land, has grown in the short space of twenty-five or thirty 
years from a mere hamlet to a prosperous city of over ten thousand. 
Salmon City, situated in the northeastern section of Idaho, at the con- 
fluence of two rivers, on the principal highway leading from Missoula, 
serves as a center of activity for a wide mountain region. Mining, 
lumbering and recreational activities, cattle raising and ranching main- 
tain it. At the junction of the Clearwater and Snake rivers are the twin 
cities of Lewiston, Idaho, and Clarkston, Washington, where a com- 
bination of wheat, orchards, livestock, travel, and lumber enterprises 
occupies their inhabitants. Kalispell and Poison, Montana, are other 
examples of nonspecialized cities. 
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THE MINING SETTLEMENTS 

The Northwest has wide variety of mineral deposits, and many com- 
munities have benefited from the mining industry. Most of the settle- 
ments whose activities depend upon mining are small m size, but 
none the less important. They are located in the mountain areas, al- 
though some of the larger centers are so situated that they command 
the easiest routes to the mines. The mining towns fall roughly into 
two groups: those which are concerned with the extraction of minerals 
or ores and those which are dependent upon processing and shipment 
of the ores. Some of the towns, of course, carry on both mining and 
processing. Some do neither, but rely for their income upon the fur- 
nishing of supplies to miners and mine operators Sometimes a single 
city may include all three functions; at other times it may be important 
for but one. 

Butte. The largest city in the Americas whose principal industry is 
the extraction of metallic ores is Butte, where a single company domi- 
nates production It is located in the heart of the Rocky Mountains, 
so that It may be reached only by crossing the continental divide from 
the north, east, or south The city occupies the lower slopes of a moun- 
tain underlain with veins of copper, zinc, silver, manganese, and other 
metals. It is the largest city in the state of Montana, and, with its sur- 
rounding satellite mining towns and suburbs, it constitutes an urban 
agglomeration of about sixty thousand people (Fig 131) Part of Butte 
is substantially built, but in some places mining shafts, dumpheaps, 
shacks for living quarters, business blocks, and modern residences are 
scattered haphazardly in a manner common to many mining commu- 
nities which grow without municipal planning. 

The large amount of freight furnished by the ores of the Butte dis- 
trict and the supplies shipped to the city have required the construction 
of four transcontinental railroads through the town, as well as an ore- 
carrying rail line from Butte to near-by Anaconda, the concentrate- 
smelting center. Thus Butte, although close to the continental divide, 
IS the principal rail center of the state and because of the ease with 
which goods can be distributed, it has become an important wholesale 
point. The main industry, however, is mining, and this has been the 
case since the first discoveries of mineral ores were made in 1875 Heap 
burning of sulfide ores destroyed trees and other vegetation for miles 
around the city, so that its present appearance to the casual visitor is 
that of an exceedingly barren town perched on an exposed hill slope; 
but now there are no smelters in Butte and its air is free of polluting 
fumes. 
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The railroad tracks in Butte approach the mine shafts by zigzag 
routes, and take the ores to Anaconda and Great Falls for reduction. 
The ground under the town is honeycombed with mine workings and 



Fig. 131. Plan of Butte. 


mine dumps, and “headframes” dot the landscape. The enormous 
mineral wealth has brought other industries and businesses to the 
city. The Butte mines and their associated ore-reduction properties 
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elsewhere are large consumers of power, and, to meet tins demand, 
power plants ha\e been built on the upper Missouri River Coal mines, 
lumber mills, and quarries, to produce flux materials, have developed 
from the demands of the Butte mines. 

Other Metal-Mining Toiuns Elsewhere in the Northwest, smaller 
towns whose interests are principally in the extraction of ores are 
found in northern Idaho, where the mining towns of the Coeur 
d’Alene district, Wallace, Mullan, and Burke, have been active for 
many years and their mines are still finding paying ore at some depth 
Wallace is situated in a valley which is sufficiently broad to provide 
space for the town, but Burke occupies a canyon so constricted that 
a single street, menaced at times by snow slides, suffices for most of the 
buildings Other mining towns include Phillipsburg in southwestern 
Montana, Neihart in the Little Belt Mountains of central Montana, 
Canyon City in the Blue Mountains, Index and Metaline, Washington 
A recent addition to the list of towns devoted to mining is Holden, 
near upper Lake Chelan, where a new town site, planned by the 
mining company, provides for its many employees. In Canada, Kimber- 
ley, with Its zinc mines, and the old mining center ol Rossland are 
good examples. 

Coal Towns, Other towns occupied with extractive industry are 
those near coal veins They are usually located in the foothills rather 
than in the heart of the mountain area itself. The advantage of the 
foothill location is that the coal outcrop is near the surface, whereas, 
in the lowlands, the veins can be reached only by a deep shaft, which 
would increase the mining costs. Carbonado and Black Diamond, west 
of the Cascades, and Roslyn and Cle Eium, east of the mountains, are 
types of coal towns in Washington Similar settlements, such as 
Nanaimo on Vancouver Island, and those found along the lines of 
the Canadian Pacific as it crosses the Rocky Mountains, dot the North- 
west. These towns sometimes seem undesirable lor residence because 
of smoldering waste dumps that give off unpleasant fumes of sulphur 
Mine structures and loading facilities on the railroad detract from the 
appearance of the landscape Few coal mines have been developed in 
places where truck transportation alone is available, because the prod- 
uct is too bulky for transport for considerable distances by other means 
than railroads. The houses of these settlements are usually of inferior 
quality compared to those of the more progressive agricultural supply 
centers. Business districts are only moderate in size, since the market 
consists almost entirely of the local mining population. 
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Reduction Centers, Aliliough mines must be located where the min- 
erals are found, the reduction works may be at more convenient sites 
some distance away At Anaconda, the ores from the Butte district are 
concentrated and smelted. Many by-products are made from the ore, 
including sulphuric acid, explosives, and fertilizers Great Falls is the 
site of another smelter which uses ore from Butte, since the former city 
has abundant near-by power. It was selected for the site oi an electro- 
lytic copper refinery and a plant for the recovery of zinc from complex 
ores by electrolysis The smelter at Tacoma has a deep-water location 
making it easy to receive ore by water, and railroads bring concentrates 
from Holden and other northwestern producers. Since a smelter operat- 
ing on the ores of many mines is more permanent than one whose ore 
supply ceases when its lone mine is exhausted, the Tacoma smelter is 
in a favorable position. Kellogg, in northern Idaho, was chosen for the 
site of the smelter operations in the Coeur d’Alene district Near by is 
an electrolytic zinc plant In British Columbia, Trail (Fig. 6i) is the 
largest smelting center, and is discussed in the chapter on mineral 
resources. 

A lew towns have been built near plants which process cement-rock 
products. In towns such as Concrete and Grotto, Washington, and 
Lime, in eastern Oregon, the cement plant dominates the landscape, 
and the houses are clustered around the mill which provides the reason 
for the town’s existence. In recent years, because of the increase in the 
supplies of water power from the Columbia River projects, the city of 
Vancouver, Washington, has become a center for the processing of 
aluminum ores which are brought first from Dutch and British Guiana 
to Mobile for partial processing The resulting concentrate is then sent 
by boat or overland by rail to Vancouver. 

Ghost Towns, Mining towns are notoriously short lived, especially 
those founded at placer workings. Only the piles of washed gravel and 
the foundations of a few buildings remain after the minerals are 
exhausted. A few old placer towns like Helena, Montana, and Canyon 
City, Oregon, may have other industries to support them after the 
placers are gone, but usually such centers function for only a few years. 
Other ghost towns are found where good showings of ore did not 
persist in depth, or m a mining community where once-productive 
mines were worked out. Altyn, in what is now Glacier Park, and dozens 
of similar communities in the Idaho mountains are examples. Some- 
times the old mines are reopened when new ore discoveries are made, 
or a new process permits the recovery of paying quantities of the min- 
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eral. Cornucopia, in the Wallowa Mountains, now the site of the 
largest gold mine in Oregon, is a good example of the type. Sometimes 
a few prospectors remain after most of the people have gone Maiden, 
Kendall, and Giltedge in central Montana were abandoned for many 
years, but efforts to reopen mines there are now being made. 

Mountain Supply Centers, In some northwestern settlements, activity 
is concerned indirectly with mining operations, since the miners and 
lumbermen must be supplied with equipment and food. These moun- 
tain supply centers are found at the junctions of valleys, centers of 
basins, or entrances to passes, where there is greatest concentration of 
population Trading, like water, gravitates down hill to these supply 
centers In general, the larger the valley, the larger the supply center 
to be found therein. The valley floor itself may be devoted to farming 
and dairying, with cattle and sheep ranches on the foothill slopes In 
addition, lumbering and mining may support good-sized payrolls. Rec- 
reation, such as fishing, hunting, or camping, is a growing source of 
income. If the town lies along a mam road, the money spent by tourists 
may amount to half of the local trade. Some of these mountain towns 
are county seats, headquarters for the Forest Service, railroad division 
points, or sites of some institution. Good examples of mountain-supply 
centers would include Missoula, Kalispell, Libby, Hamilton, and Deer 
Lodge, Montana; Nelson, British Columbia; Baker, La Grande, and 
Enterprise in northeastern Oregon, and Grants Pass in southwestern 
Oregon. Leavenworth, at the head of Wenatchee Valley, and Enum- 
claw, near Mount Rainier, should be included in the list. 

THE TRANSPORTATION CENTERS 

No easily accessible and extensive plains surround the port cities 
of the Northwest, instead, the western escarpments of the Cascades 
descend abruptly to the Puget Sound-Willamette trough. For this 
reason, transportation lines lo tap the mtermountam part of their 
hinterlands are particularly important to these cities, and the railroads 
possess a pre-eminent importance, although in earlier years stream 
navigation was carried on where possible. The oldest towns related to 
transportation are those found along the rivers, especially on the banks 
of the Columbia, at points of embaikation or interruptions in stream 
traffic. 

River PoUs. Until the construction of the railroads, bulky commodi- 
ties were brought upstream from Portland and distributed from the 
river landings. The Dalles, Lewiston, Wallula, Almota, and other 
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landings on the Columbia and Snake rivers were used Since these 
streams usually flow in incised channels or gorges, the principal re- 
quirement for a steamboat landing w^as accessibility, usually by way of 
valleys leading back to the hinterland Goods were also brought up to 
Fort Benton at the head of navigation on the Missouri River for sup- 
plying the mines of southwestern Montana and westward. After the 
construction of the rail lines, river ports declined in importance except 
as they became useful in other ways, as The Dalles and Lewiston. The 
building of locks and canals, mentioned in Chapter 22, resulted in 
great increase in the use of waterways, to the advantage of the towns 
of Umatilla, Wallula, Pasco, The Dalles, and Lewiston. There are 
good prospects for future shipments of petroleum by the water routes, 
and exports of wheat, wool, and other produce, to the eventual ad- 
vantage of such towns. 

A typical river town on the Columbia had its business section facing 
the river, but, after the arrival of the railroads, the river-front stores 
and warehouses deteriorated and the business district moved aw^ay from 
the river, while the warehouses and factories were moved to positions 
along the railroad. This tendency can be observed at The Dalles and 
Lewiston, and a somewdiat similar situation prevails at Portland. Re- 
juvenation of river traffic may reverse this tendency. 

Railroad Toivns, Railroad construction in many parts of the North- 
west preceded settlement. At convenient intervals the railroads estab- 
lished division points, junctions of branch lines, and repair shops Car 
shops were located at greater distances, usually at some mam combined 
division and junction point or terminal. In some Northwest towns, the 
principal income has always been derived from the rail lines. Pasco, 
Washington, Huntington, Oregon, Whitefish, Montana, and Pocatello, 
Idaho (Fig 132), are “railroad towns," although, in Pocatello, other 
industries have brought diversification because its crossroads position 
at the intersection of the Oregon Trail and the north-south route to 
Salt Lake City gave it an early trade advantage. These rail towns have 
extensive yards where freight cars are handled and trains made up 
Round houses, car shops, supply depots, stock yards, and icing plants 
are characteristic adjuncts. Close by the yards are rooming houses and 
eating places for the use of the tram crews and other employees. In 
many instances, especially in smaller towns, the business section faces 
the railroad in one long street with all the stores on one side of the 
highwa), presenting a curious contrast to the type of town develop- 
ment at the intei section of two equally impoitant highways. 

Increasing size of locomotives and other improvements in transpor- 
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tation allow the railroads to lengthen the distance between division 
points. As a result, once-important towns such as Malden, on the Mil- 
waukee line, may be nearly abandoned. Formerly, rail lines between 
Seattle and Spokane operated on three divisions. Division points on the 



Northern Pacific were at Ellensburg and Pasco; but now this line 
operates on two divisions, with locomotive and train crews changing 
at Yakima. 

Spokane 

One o£ the northwestern cities, Spokane, owes much of its impor- 
tance to the railroads which serve it. It is the largest intermountain 
city in the Northwest, located at the northeastern corner of the Colum- 
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bia Plateau, near the Rocky Mountains. The city (Fig. 133) occupies 
both banks of the Spokane River, which is deeply incised in the plateau 
surface below the falls. Growth of the city to the west of the falls was 
greatly impeded for many years by the walls of this gorge and by the 
presence of a military post and cemeteries. However, by building 
bridges and new roads this handicap has been largely o\ercome. The 
city, originally known as Spokane Falls, was permanently settled in 
1873, when the falls were first used in sawing lumber and grinding 
wheat. They have aided the growth of the city ever since, although at 
present most of the power is used for generating electricity. The city 
consumes much more power than these falls can supply, so four other 
generating plants were built, both upstream and downstream, from 
which additional power is transmitted for urban use. The largest of 
these is at Long Lake, where the river cuts through a narrow granite 
gorge. 

During the glacial period, extensive gravel terraces were deposited in 
the Spokane River valley These now serve as convenient level tracts 
for building purposes. South of the city, the rimrock of lava approaches 
the river and interferes with orderly street planning, although its rocky 
slopes and hilltop have been developed into a desirable residential 
district. On the north side, the slope is so steep that it interferes with 
construction and therefore remains largely unoccupied. Except for 
minor variations, the pattern of the city is a combination of square- 
and gridiron-shaped blocks, with two main diagonal avenues. 

Railroads enter Spokane from the east by way of Spokane River 
valley, and leave the city in a west or southwesterly direction over long 
high bridges across the Spokane gorge below the falls. In all, five 
transcontinental and twelve branch lines radiate from the city, making 
It the greatest railroad center in the northern United States between 
the Twin Cities and the Cascades. 

The convenience of transportation naturally favored the location in 
Spokane of jobbing and wholesale establishments, and improved high- 
ways supplemented the railroads, encouraging buyers and visitors to 
come to Spokane from every direction. As a result, the city sells goods 
at retail to people who come from longer distances than is customary 
in the East and Middle West. With a population of over 125,000, it is 
both the wholesale and retail center of the Inland Empire, which is the 
expression in common use for the entire intermountain country be- 
tween the Cascades and the continental divide of the Rockies, from 
northeastern Oregon on the south and the Canadian border on the 
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north. The numerous stores cannot all be supported by local residents 
of Spokane, but they depend largely on the wide extent of the city’s 
hinterland. 



SPOKANE, WASHINGTON 



Fig, 133 Plan ot Spokane 


Spokane is more important as a distributor of goods than as a manu- 
facturer. Industrial plants, however, line the river east of the falls, and 
include sawmills, woodworking establishments, and flour mills. Print- 
ing and publishing houses, creameries, breweries, many bakeries, and 
other industries are prominent, as well as large iron works and railroad 
car shops. East of the city limits there are meat-packing plants, several 
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woodworking mills, a paper mill, a cement mill, and Iruit- and \'ege- 
table-processing plants. 

The growth of Spokane is the result of a combination of natural and 
human factors. The natural factors include the presence of water 
power, a pass to the eastward over the northern Rockies, a convenient 
location for the distribution of farm commodities, and ready access to 
lumbering, stock raising, and mining areas. The human factors include 
the selection of Spokane as a terminal and division point by railroads 
which helped the city to become an important wholesale and distribut- 
ing center. Its resources of minerals, lumber, and agricultural produce 
have favored manufacturing but not to the same extent in proportion 
to population as in the coastal cities of the Northwest. Many of the 
large business blocks of Spokane are monuments to profits from the 
mines of northern Idaho and southern British Columbia. 

Construction Centers. During the construction of railroads through- 
out the Northwest, temporary centers were established at rail heads 
which moved forward as construction proceeded. The “ghost town” of 
St Regis, Montana, is a relic of this activity Near tunnel entrances, the 
settlements had a more permanent status because of the longer duration 
of construction work, Tye, at the western end of the old Great Northern 
lunnel through the Cascades, once had a population of several hun- 
dred, but now It IS dilhcult to find the location of the place, because its 
buildings were burned when the tunnel was completed. Rock Island 
had a population of more than two thousand during the building of 
the dam across the Columbia River. When it was finished, a few work- 
men sufficed to operate the dam machinery, only a few dozen people 
remain there. Unless new industries develop, most of the 15,000 inhabit- 
ants of the Coulee Dam site can be expected to leave after construction 
is finished. 

New Transpoit Types. Two types of settlements, associated with 
transport, are beginning to make their appearance, but as yet they 
have not become sufficiently distinctive to be placed in separate cate- 
gories. The first, just e\olving along the major higlways, is actively 
concerned with truck and tourist traffic, and exists by reason of its 
small restaurants, garage service, fuel-supply stations, and automobile 
court facilities. It is too soon to tell what form it may take, but it 
cannot be classed with supply centers, rail centers, and the like. It 
l^romises to develop into a distinctive feature of the landscape. The 
other future settlement site may develop near airports, providing 
services and housing for airport employees and repair shops. 
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TABLE 35 


Population of Major Cities in the Pacific Northwest 


Year 

Seattle 

Portland 

Vancouver, B G 

Spokane 

Tacoma 

1870 

1880 

I , 107 

3.533 

8,293 

' 7-577 

297 ('883) 

350 

' .098 

1890 

42-837 

46,385 

'3,432 ('891) 

19.922 

36,006 

1900 

80,671 

90 , 426 

29,432 (1901) 

36 , 848 

37 . 7'4 

1910 

237.194 

207,214 

120,847 (1911) 

104,402 

83 , 743 

1920 

317. 312 

258,288 

163,220 (1921) 

104,437 

96,975 

1930 

365.583 

301,815 

246,593 093 ') 

115.514 

106,817 

1940 

368,302 

307.572 

275,000 (estimated) 

122 ,001 

109,408 


THE PORT CITIES 

Seattle^ 

Environmentally speaking, Seattle is one of the most highly water- 
conditioned and water-conscious cities in America Like its larger sister 
ports, New York and San PTancisco, metropolitan Seattle is almost 
entirely surrounded by water. At its commercial front door is an arm 
of Puget Sound, Elliott Bay, with ample anchorage and miles of wharf 
and dock frontage. In its urban midsection is Lake Union, now com- 
pletely ringed with industrial plants using or making water-borne 
materials. At its residential rear is lovely Lake Washington, twenty-six 
miles long and rimmed with homes. To unite the three. Lakes Union 
and Washington were joined by a short navigable channel to gi\e their 
waters a common level, and a canal with locks was cut from Lake 
Union to Salmon Bay on the Sound. The great Ballard locks with a lift 
of twenty-six feet at low tide provide easy marine access to Lake Union, 
which ocean freighters frequently use as a fresh-water anchorage. 
Fishing vessels, pleasure craft, and tugs with barges or log rafts can 
move freely between Puget waters and the lakes, the North Pacific 
whaling fleet, for example, winters at Belle\ue on the east shore of 
Lake Washington In South Seattle, part of the lower Duwamish 
River has also been dredged to ocean-going depth Lakes, canals, bays, 
and the Sound itself form one \ast interlinked system which gives 
Seattle optimum flexibility in water haulage 

Loosely sprawled between Lake Washington and the Sound (Fig. 
134), the city is built on a series of hills or roughly parallel north- 
south ridges composed of glacial detritus. With one eye on classical 

®The section on Seattle was contributed by Howaicl H Martin. 



500 


TOWNS AND CITIES OF THE NORIHWEST 


Rome, Seattle usually refeis to its sc\cn lulls The nunibci is actually 
indeterminate, and the hills themsehes are irregular jumbled masses, 
including many steep ridges of unconsolidated gravels At best they 
provide a difficult base on which to work out any major uiban adjust- 
ment. So, in addition to water, Seattle is also lull-conditioned and hill- 
conscious. 

The first settlement inside present urban Seattle was made at Alki 
Point m 1851. It proved to be a poor location for a \iilage needing a 
good harbor. The following year settlers moved across Elliott Bay, 
clustering around the Yesler sawmill at the loot of what is now Yesler 
Way, which became the center around which the new town gradually 
took shape. The bay plain at this point was narrow, Yesler Hill 
ascending steeply to the east. As the village logged off its fir and cedar, 
there were two possible directions for expansion; first, the flat and 
swampy plain which widened gradually southward to the Duwamish 
flats, and, second, a moderately steep slope northwestward along the 
shore of Elliott Bay. The immediate waterfront offered level land for 
little more than one or two streets The growing town turned its back 
on the swamps and took the steeper path, first residences, then the 
business blocks ascended northward until, decades later, they were to 
be stopped by Denny Hill. 

Today the central business district of Seattle begins at Yesler Way 
near the waterfront, rising steadily northward some eighteen blocks 
in a fairly compact oblong About five blocks wide at the southern 
end, it broadens to eight or ten alter the flatter hilltop is attained. 

Residential Seattle early sought the high ridges and hilltops. Dis- 
criminating citizens selected pleasing sites with vistas of mountain, 
lake, or Sound. Construction of homes proceeded up Yesler Hill, 
went over the top, moved unsteadily across the uneven logged-off 
ridges, and in time reached the escarpment overlooking Lake Washing- 
ton. The less desirable tracts between view ridges were left as gaps in 
the settlement pattern. Some additions were made by absorption. Bal- 
lard, a busy fishing and sawmill town fronting on Salmon Bay, was 
added in 1907, West Seattle, with its Alki Point pioneer marker, came 
in the same year. Industrial Georgetown and blue-stocking Laurelhurst 
were admitted m 1910 Unlike many other western cities, however, 
Seattle is conservative about absorbing adjoining suburbs and has 
made no new additions to its urban area in the past thirty years. 

It was fortunate that the early town chose the highland for its 
business district and ignored the lowlands. The railroads, arriving in 
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the eighties, followed the narrow valleys and spread out their termi- 
nals and yards on the almost unused flats. By skirting Elliott Bay and 
following other flats between glacial ridges, later lines from the north 
found equally easy routes. All the railroads use the narrow waterfront. 



Railroad Avenue is hemmed in tightly between the hills and the Bay, 
but it offers the maximum of efficiency in linking rail and water routes. 
Short curved spur tracks onto each wharf bring freight cars directly 
alongside freighters and ferries. 

During nearly half a century of moderate growth, Seattle was one 
of three or even four towns of relative mediocrity on Puget Sound. 
Portland on the Willamette had the only claim to urbanity in the 
entire Northwest. Then on July 17, 1897, ^ steamer from Alaska ar- 
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rived with the disco\ery shipment of gold The lollowing )ear the 
Klondike rush began. Seattle was the recognized gateway and secured 
the cream of the outfitting business. The exact value of Alaska to the 
striving port on Elliott Bay will always lemain a question, but the 
stimulus was undeniable. Seattle and Alaska were linked together in 
the public mind, a fact of no small advcitising \alue Between 1898 
and 1910 Seattle had its period of greatest growth, changing from a 
muddy sawmill and lumber-shipping town to a recognized urban center 
in the short space of twelve years (Table 35) Many years later the city 
was to acknowledge its gratitude Dressed up with a new seaw^all and 
with its hodge-podge of frayed pilmg-and-plank roadway replaced by 
concrete paving, old Railroad Avenue, busiest freight thoroughfare in 
the Northwest, is now officially Alaskan Way. 

Just as New York is forever tearing down buildings and erecting new 
ones, Seattle is forever regrading its hills. In the early 1900’s, finding 
that certain glacial ridges were standing in the w^ay of progress, the city 
washed them down with hydraulic mining equipment, sluicing the mud 
and gravel out into the Sound. Later, the Jackson Street project leveled 
the side of another large hill. Denny Hill stood squarely in the way 
of any further expansion of the business district, so in 1929 it was 
attacked with electric shovels, a moving conveyor belt, and scows 
which carried the dirt out into the Bay for dumping Completed in 
1931, the Denny regrade added thirty-seven square blocks of level 
surface to the building area Seattle has completed more than sixty 
regrade projects m the past forty years, and over fifty million tons of 
earth have been sluiced into Elliott Bay or used to fill low mud flats. 
It IS doubtful if any other city in the country has moved so much dirt. 

The terrain has affected the city pattern in other ways For many 
)ears selective settlement was the practice, and streets were laid out 
with little reference to any urban plan. Some areas were plotted in 
one direction, some in another. Gradually all these scattered residen- 
tial islands have been brought together. The resulting angular uncon- 
formities ha\e created some transportation difficulties, but give a not 
unpleasing variety to the city pattern. Even today much of Seattle is 
unco-ordmated, with many unbuilt gaps Scattered expansion of this 
type has made the cost of city services, including light, sewers, street- 
car lines, busses, somewhat more expensive than in more compactly 
built urban centers. 

Access to the area across Puget Sound has also made Seattle, like New 
\ork and San i^rancisco, a city of ferry communication A score of 
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services carry commuters to Bambridge or Vashon islands as well as to 
a number oi towns along the Olympic Peninsula. Many hundreds of 
Bremerton navy yard workers who live in Seattle jam the ferries night 
and morning Until 1939 several ferries also crossed Lake Washington 
to the suburban residential centers on the east side. A floating bridge 
of concrete pontoons now spans Lake Washington and gives a better 
outlet to the east, eliminating some of the ferries. 

The industrial character of Seattle is not particularly well defined, 
but three main types of manufacturing tend to give the city a certain 
amount of industrial personality The woodworking group lists, among 
others, lumber, sash and door plants, a shingle industry, and a steadily 
increasing furniture industry. The mechanical group includes marine 
engineering and its allied crafts such as woodworking machinery, ship 
building and repairing, and the relatively new airplane plants The 
processing of foodstuffs includes the canning and quick-freezing of fish, 
fruits, and vegetables, the milling of flour, preparation of coffee, tea, 
and spices, and numerous bakeries. Hinterland raw materials, par- 
ticularly softwoods, have been the dominant bases for manufacture. 
Entrepot manufacturing — the processing of commercial materials pass- 
ing through Seattle — is far less than might be expected. For the future 
available and potential hydroelectric power is more than ample for any 
feasible expansion. 

Factories in general are located in the south part of the city, along 
the lower Duwamish flats, around Lake Union, and around Salmon 
Bay in the Ballard district. Any location fronting on tidewater or even 
on the lakes may be a factory site now or later. 

Seattle’s largest industrial payroll is airplane manufacture, a home- 
grown industry less than twenty-five years old. It began in a modest 
way in a small shop on Lake Union, expanding with the national 
growth of air transportation. Now located on the Duwamish flats in 
south Seattle, where modern shops and huge assembly plants cover a 
wide acreage, it is one of the major industries of the Pacific Northwest. 

The shipyards, dry-dock companies, and machine works on Elliott 
Bay and Lake Union build new vessels and recondition old ones. In 
1941, as part of the national defense program, this industry was in 
process of rapid expansion including additional shipyards and ways. 

In spite of Seattle’s talk of new plants and industrial payrolls, the 
waterfront rather than the factory dominates its urban personality. 
It is primarily a handler of cargoes. Not satisfied with the miles of 
dock space along the margin oi Elliott Bay proper, the city reached 



504 


TOWNS AND CITIES OF THE NORTHWEST 


out to the north, dredged new berthing space at Smith Co\e, and built 
Piers 40 and 41, now among the world’s largest ocean terminals. The 
S'.S. Queen Mary and the 5.5. Noimandie could be docked end to end 
on one side of Pier 41 and still leave several hundred feet of extra 
berthing space Including Smith Cove and the deepened Duwamish 
in south Seattle, Elliott Bay now has over twenty miles of ocean-depth 
frontage. 

The Seattle waterfront might well have as its theme song the whir- 
ring of winches stowing sling loads of freight, punctuated by the 
hoarse shout of the stevedores. In normal times o\er 5,000 workers 
of various types are employed along the waterfront and many more 
in allied occupations. Ships of all nations load and unload, and it is 
not uncommon to find all the way from a dozen to twenty-five vessels 
on berth simultaneously. A glance at the shipping page any week will 
reveal that the San Simeon, the Kaimoku, or the Eastern Trader, as 
the case may be, is 

to load a full cargo of lumber for Hawaii, 
loading general (cargo) for Alaska, 
discharging sulphur lifted at the Gulf, 

in from South America with coffee and River Plate items to let down, 

taking a full load of wheat for Vladivostok, 

coastwise carrier, stowing piling in East Waterway, 

discharging steel and east coast freight at Pier 41, 

reefer loading apples for England and ScandincU la 

When Europe is at peace as many as twenty or thirty refrigerator ships, 
known in maritime circles as “reefers,” may lift boxed fruit in the 
course of a single month. Timber products inevitably make up the 
great bulk of Seattle outbound shipments, but imports include a wide 
list of general cargo items coming from the East coast and Europe 
by way of the Panama Canal. Seattle still has an almost proprietary 
interest in Alaska, and several lines are concerned only with Alaska 
freight and passengers. 

So Seattle seems likely to remain a city with a saltwater flavor, where 
the waterfront and its railway and shipping services are dominant, 
where the everlasting urge is for speed, efficiency, and cost-cutting in 
the handling of cargo. After a forty-) ear struggle to remake its physical 
setting, co-ordinate its waterways, and remove as many transportation 
bottlenecks as possible, the city on Elliott Bay is still striving to im- 
prove its access Seattle is today calling for faster rail service to Chicago 
and the East, bigger and speedier steamships to the Orient, and more 



THE PORT CITIES 


505 


air lines and air fields. It even has a plan, not too daring or visionary, 
for a future major air route which will start here, curve up across 
Alaska and down to the Orient, following roughly the same Great Circle 
route which shortens the sailing distance across the North Pacific. 

Tacoma 

Tacoma is located on tidewater near the northern end of the Puget 
Sound Lowland, where the Puyallup River empties into Commence- 
ment Bay (Fig. 135). This southern end of the Sound proper is 142 miles 
from the Pacific Ocean. The entrance to Commencement Bay is over 
four miles wide, and the water alongshore is so deep that early settlers 
boasted that any ship could be moored to the trees along the bank. 
Today there is deep water along the entire xvatcr front. The harbor is 
commodious, with a minimum depth of 25 feet of water at all com- 
mercial wharves. The port district includes all of Commencement Bay, 
but only the southern and eastern parts have been developed as termi- 
nals. Six navigable basins have been dredged through the alluvial flats 
at the head of the bay, and a large potential industrial area has been 
created by filling in behind bulkheads 

The water front and tidal fiats at the river mouth, as well as the 
lowland district known locally as the '‘prairies,"' have been Left for in- 
dustrial and commercial development. The industrial districts lie 
almost entirely below the 50-foot contour. The lowland of the Puyallup 
River flood plain and the reclaimed tide flats area provide level indus- 
trial sites, largely occupied by lumber, wood products, pulp, chemical, 
and metal-working plants, access to all the major railroad lines is 
provided by a municipal belt line. A second industrial zone runs north- 
west along the exceedingly narrow coastal plain of the peninsula. It is 
largely occupied by wood-working plants and flour mills A third 
grouping of industries without tidewater frontage is in the narrow 
valley running west and then south between the heart of the city and 
the southern business district known as South Tacoma. 

A small sawmill on the south shore of Commencement Bay was built 
in 1852. The settlement which grew uj) around it, now called “Old 
Tacoma," was established at a point where the coastal plain was only 
about 300 feet wide. Early in the 1870's the small town of 200 people 
was selected as the Puget Sound terminus of the Northern Pacific Rail- 
way. The terminus was located on the broad lowland at the head of 
the bay where there was ample room for station and \ards A new 
town at once grew up around the station, wdiile old Tacoma three 
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miles away dwindled to insignificance. Stimulated by this new connec- 
tion with the East, Tacoma’s population was 4,400 in 1884. During 
the next five years speculative enthusiasm grew, culminating in the 
boom of 1888-1889. Mills and factories rimmed the shore line, and 



Fig. 135. Plan of Tacoma. 


scattered plants were even located on the tide flats and on the so-called 
prairies south of town. The population jumped to 56,000 in 1890, 
but the boom with its attendant overexpansion collapsed in the de- 
pression of 1893. Today heavy tonnage is carried by ocean vessels and 
railroads are probably not as important to Tacoma as to other north- 
western cities. 
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Beiore 1900, Tacoma and Seattle, with populations nearly equal, 
were lusty n\als ior commercial leadership on Puget Sound. Seattle 
graduall) secured better railway and ocean shipping lacilities and 
profited directly liom the Alaska gold rush, which was of minor im- 
portance to Tacoma By the end oi the First World War, Tacoma had 
established most of her characteristic industries a wide range of wood 
processing in which the constant attempt w^as to sell more highly 
processed materials rather than raw lumber, flour milling, electro- 
metallurgy, particularly refined copper; electrochemicals with their 
related industries, and boat and ship building. In addition to factors of 
tidewater location and favorable access to materials, cheapness of power 
has been of increasing significance A slow but steady increase in popu- 
lation brought the city to 110,000 in 1940 

Tacoma is pre-eminently a “payroll’’ town. Few industries have 
played a more important part in the development of the city than 
has wood processing Since the building of the first sawmill in 1852, 
wood and its deri\ati\es have continued to rank first Today 48 8 per 
cent of the wage earners are employed in wood-processing establish- 
ments. Although in the early days lumber and cooperage stock were the 
only exports, the list has expanded steadily until almost every type of 
wood product is now represented Many small specialty shops make 
such diverse things as berry crates, egg cases, churns, rolling pins, step 
ladders, beehives, butter molds, and fish kits. With twenty-one factories, 
many specializing m high-quality upholstered pieces, Tacoma is one of 
the principal centers of the Northwest furniture industry Two electro- 
chemical companies have opened western branches in Tacoma for the 
manufacture of chlorine and caustic soda, needed by the pulp and 
paper industry. 

One of the special industries, known locally as “The Smelter,’’ is 
actually a city within a city It is officially located in Ruston, a com- 
pany town, but it is completely surrounded by Tacoma, and is an 
integral part of the urban area Its enormous brick stack that cairies 
away smoke and fumes is one of the features of the industrial landscape. 

Tacoma now ranks fifth in the United States in flour milling, grind- 
ing more than any city west of Kansas City and Minneapolis Wheat is 
brought to the mills from eastern ^Vashmgton, Oregon, Idaho, and 
Montana 

A fine natural harbor, ready access to timber, demand for ships, and 
favorable conditions for ship building have encouraged the construc- 
tion of small boats, particularly fishing boats for use in Alaskan waters. 
During the First World War, and again, beginning m 1940, Tacoma 
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yards built various types ol ocean-going \essels. Ship building was 
further expanded in 1941. 

Vigorous competition from the larger cities ol Seattle, 30 miles to 
the north, and Portland, 150 miles to the south, together with the 
Cascade bairier to the east, set sharp restrictions upon the trade hinter- 
land ol Tacoma. It serves as the shopping center and wholesale dis- 
tributing point lor much ol the larming and timber-w^orking territory 
60 miles to the south and as far west as the Pacific Ocean; but even 
within this area Seattle overlaps Tacoma as the mam trading center. 

Like Seattle, Tacoma is attempting to capitalize the natural beauties 
of Its location. The street pattern accommodates itself to \ arious coastal 
contours, as well as to numerous deep ravines which penetrate the hills. 
The present business and shopping district occupies the first easy slope 
which rises gradually from the tide flats, and the residential areas of 
Tacoma are on rolling hills and uplands south and west of the harbor, 
and along picturesque bluffs overlooking Commencement Bay. The 
mam residential level lies away from the railroads so that \isitors 
passing through Tacoma by train do not see this pleasant section. 

Vancouver 

Ol the northwestern port cities, Vancouver is conspicuous because 
It IS the largest city in British Columbia, and the western terminus of 
two transcontinental railway lines. The city has grown back from 
Burrard Inlet, and now spreads over the relatively low peninsula be- 
tween the inlet and the northern arm of Fraser River (Fig. 136) Near-by 
New Westminster, an older city, was founded in 1859, where settlers 
began to dig for coal at Coal Harbour on Burrard Inlet. By 1865, three 
mills had been built, and a small lumber town, Granville, had sprung 
up at Coal Harbour It attained growth (Table 35) and importance 
only after the decision of railway officials to make the settlement the 
terminal of the Canadian Pacific Railw^ay In 1886, Granville was re- 
named Vancouver. Its first transcontinental tram arrived m 1887, and 
in 1891 steamship connections were established with the Orient. 

Nearly all of Canada’s trans-Pacific trade passes through Vancouver. 
The harbor is deep and sheltered. Seventeen piers, four oil docks, and 
seven grain elevators are now available for shipping Both shores of the 
harbor are fringed by lumber mills, flour mills, iron works, packing 
plants and canneries, shipyards, and a large sugar refinery. The com- 
mercial section of the city occupies a terrace about eighty feet above 
tide level, and the wholesale section is near the docks. The financial 
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and retail districts are on higher slopes. The mild weather conditions 
and attractive setting of the city have made Vancouver popular with 
tourists. 



Stanley Park, a natural forest beauty spot with huge fir trees, adjoins 
the business section and occupies the point at the entrance to the har- 
bor. From the park the towering hotels, banks, and business blocks, 
gleaming white against a distant background of purple mountains and 
green forests, present an attractive appearance (Fig. 137). By the park, 
move the huge “Empress” liners to begin their voyage across the Pacific, 
the swift “Princess” coastal steamers, the homely but utilitarian 
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“tramps,” and the bustling Icrries. As Vancouver is the chief jobbing, 
wholesale, retail, and financial center for the province of British 
Columbia its business district is larger and better built than an eastern 
industrial city of similar population Luxury goods, like fine glassware 
or porcelain, furs, jewelry, expensive clothing, and rare house fur- 
nishings are widely displayed, suggestive that both tourist and local 



Fig. 137 All view of Vancouver, Canada, showing city sk)line and section of Stanley 
Paik {Royal Canadian Air Force.) 


money is spent widely at Vancouver. Large industries in the province 
are mostly managed from Vancouver, and together with the foreign 
and coastal shipping trade add to the importance of the city. Victoria 
seems like a “bit of Old England,” but Vancouver has the bustle and 
Min of its friendly ri\al, Seattle. Tourists find the city and its mild 
climate attractive and also use Vancouver as a starting point for 
vacation trips into the scenic mountains or to hunt big game and enjoy 
the sport of fishing. 

Victoria 

The capital of British Columbia, Victoria, lies on the southeastern 
end of A^ancouver Island, in a sheltered cove along the low and rocky 
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coast. The rolling farmlands and wooded hills bounding the city on the 
north and west, with the snow-clad Olympics in the distance, help make 
it attractive to tourists and residents. The site was selected for a Hud- 
son’s Bay Company fort in 1834, and it represents one of the few north- 
western cities that has developed from such a post. In 1858 the rush of 
gold-seekers to the Cariboo country swelled the population of the town 
from a few hundred to more than twenty thousand within a few weeks. 



Fig 138 Innei haiboi, Victona, ’vvith Pailiament buildings in the center (Courtesy 
Victoyia and Island Piiblicilv Bureau) 


In 1866 Victoria was chosen as the capital of the province, and it was 
also the principal commercial center until 1885, when Vancouver be- 
came the railway terminus. The growth record of Victoria and Van- 
couver is a prime demonstration of the necessity for a rail connection 
in the development of a modern port, Vancouver usurped the commer- 
cial and industrial activities, whereas Victoria in its relative isolation 
remained the conservative cultural, political, and tourist center 

Victoria has always been the urban center of Vancouver Island, the 
city and its immediate vicinity support over sixty thousand people. 
With good shelter and adequate depth in its inner and outer harbors, 
Victoria serves a hinterland of farms and forests. These, with the fish- 
eries and minerals, maintain some industrial plants and provide exports 
such as cement, furs, small fruits, fresh and canned fish, whale oil, logs. 
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lumber, wood pulp, and the like. North o£ the inner harbor (Fig. 158) 
there is a small industrial section, but Victoria is more noted lor her 
shops and her residences and her gardens which o\ erlook the sea and, 
to the south, the snow-clad Olympics, which merge into a pleasing 
countryside to the north and west The city is mainly admmistratne 
and residential, and its lile lacks the contusion of commercial centers 
like Vancouver The spacious grounds of the Legislate e Building, lying 
south of the inner harbor, set the tone of stately and quiet beauty, 
which IS the keynote of Victoria. Retired civil servants and military 
officers, many from India, have found Victoria to their liking, and have 
done much to recreate the atmosphere of England, even to the con- 
struction of Kentish and Essex country houses In spite of its seeming 
quiet, however, the city advertises widely in the western United States, 
and much of its annual income is derived from tourist sources. 

Portland 

The intersection of the Columbia River and the Willamette Low- 
land provides a natural crossroads site for the city of Portland (Fig. 
159) Advantages of the location have been enhanced by the construc- 
tion of highways and deepening of waterways, whereas disadvantages 
have been overcome by construction of bridges over the Willamette 
River, whose banks the city occupies. The improvements, however, 
have been made at some expense. Portland harbor lies 110 miles from 
the open sea, and can be reached only after crossing a bar at the mouth 
of the Columbia Originally the Willamette River was so shallow that 
no boats with more than ten-foot draft could reach the city. Widening 
of the channel to over 300 feet and dredging of the river bottom now 
make it possible lor freighters of thirty-five foot draft to ascend the Wil- 
lamette to the port, but few passenger steamers make Portland a regular 
stop Jetties, completed m 1928, deepened the Columbia’s channel over 
the troublesome entrance bar to a depth of forty-five feet. In spite of 
these changes, the approach to Portland by water is more dangerous 
than the approach to Seattle by way of Puget Sound. Three-fourths of 
the ocean vessels reaching the city are engaged in intercoastal trade, 
and hence Portland has made relatively few foreign trade contacts. 

The eastern approach to the city, by way of the Columbia River 
gorge, is the only low-level route (97 feet altitude) through the Cascade 
Mountains and is followed by railways and highways on each bank. 
1 he railroads have a water grade and fairly straight road bed, but the 
Columbia River Highway on the south bank, while scenic, is narrow 
and winding, and will be supplemented by a new low-level road now 
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under construction. Impro\ements on the Columbia have materially 
increased ri\cr trallic east Irom Portland in recent }cars, although the 
City IS somewhat handicapped b) its location up the Willamette Rail- 
roads handle by lar the greatest tonnage through the Columbia Gorge. 

In spite ol all her ellorts to tap the country east oi the Cascades, and 
her successlul enterprise in developing a seaport, Portland’s natural 
hinterland — the Whliamettc Valley with its encircling mountains — is 
her greater source ol wealth. The climate of the valley, superior for 
mixed agriculture, and its soils, better than the glacial soils of the 
Puget Sound Lowland, pro\ ide one of the best farming sections of the 
Northwest. Portland profits accordingly, for this combination of ad- 
vantages has made the city a wholesaling center for farm machinery 
and agricultural supplies. To some extent, Portland also draws upon 
the Puget Lowland north of the Columbia as far as Chehalis and Cen- 
tralia. The city of Portland, therefore, is the dominant agricultural 
market and agricultural export center of the Northwest. The volume 
of wheat traffic is twice that of Seattle, and ranks with that of Galveston 
and Duluth. Half of the wheat shipped from Portland comes from 
Washington, and nearly half from Oregon. Her rank as a wool center 
is second only to that of Boston, where she ships one-half of the wool 
produced m the Northwest. One-fourth goes to Portland mills for 
manufacture. The city also is a prominent regional livestock market, 
and It has long been known as a lumber center, and at present ten 
lumber mills are in operation Other industrial activities include furni- 
ture manufacture, woolen goods and clothing, fruit canning, and meat 
packing. The manufactured items, such as clothing, knit goods, bathing 
suits, and the like, are of especially high quality. 

Portland’s commercial supremacy in the lower Columbia valley was 
won in competition with several other communities. Astoria, Oregon 
City, and Vancouver (Washington) offered their se\eral advantages of 
location and site, but in each instance superiority was undeniably in 
Portland’s favor. Her position near the head of navigation, accessi- 
bility to the products of the Willamette and Tualatin valleys, and com- 
mand of the Columbia gorge were important factors in her growth 

At the present time nearly 8o per cent of Portland’s residents li\e 
east of the Willamette River The extensive ri\er terraces offered good 
building sites, and land routes from the east, north, and south converge 
upon East Portland. The core of the commercial district, howe\ei, 
occupies the western side of the river, where early contacts with farmers 

^ Their total annual cut, however, is exceeded by that of the two large mills at 
Longview. 
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in Tualatin Valley established a trading center. The retail area moved 
away from riveredge Front Street and the older ornate business struc- 
tures there have deteriorated. Recently the thickly wooded scenic hill- 



Fic. 139. Plan of Portland. 


slopes of the west side have experienced a rapid growth for residential 
purposes. 

In spite of Portland's commercial activity, her residents prefer a 
leisurely way of life. The community was “in the way to be the New 
England of the Pacific/’ according to the Springfield (Mass.) Repuhli- 
can in 1871. Quiett, commenting on Portland’s attitude toward railroad 
promotion of 1868, writes, “Staid Portland clasped her mittened hands 
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and looked on in horrified fascination/’^ Temperamentally, Portland 
remains a true descendant ol the two New Englanders, who, plotting 
her first streets, tossed a com to determine which of their home towns 
should bestow its name upon the settlement — Portland or Boston. Un- 
like New England cities, howe\er, Pcmtland residents include few of 
foreign birth, and the percentage of native-born whites in the popula- 
tion is high Until 1910, when Seattle took the lead, Portland was the 
largest northwestern city; and, although economically the rival on 
Puget Sound is in the ascendency, in a cultural way the Oregon city 
still leads 

Portland has an interest in books, national problems, art, music, and 
learning that is more like an old New England town than a community 
in the pioneer West Its newspapers circulate over a wide territory 
and are sold extensnely in adjoining states Likewise the trade area 
extends east into Idaho and Washington and south into northern Cali- 
fornia With railroads and highways running in lour directions it is 
easy to reach Portland and for the city to distribute goods As a result, 
wholesale and retail trade is important, a fact that is reflected in the 
character of its business section Because of its central location Portland 
has become the headquarters for many government agencies and bu- 
reaus, is important for branch distributing plants, and is the north- 
western headquarters for many eastern corporations 

Astoria 

Not only is Astoria the oldest white settlement in the Northwest, but 
It is also a good example ol a port whose industries and functions have 
changed greatly since its foundation. The city began as a fur-trading 
post in 1811, being located on the southern shore and near the mouth 
of the Columbia River estuary Later the post was moved to Vancouver 
and the townsite was nearly abandoned until revived as a sawmill 
center At the present time Astoria is an important fishing center, 
canning salmon and tuna, and distiibuting fresh fish, particularly 
salmon The city, unfortunately, has a forested and relatively unproduc- 
tive hinterland to the south, and the estuary can be crossed only by the 
use of a ferry, so transportation problems have proved insurmountable 
and Astoria has suffered in consequence Traffic mov mg along the coast 
in either direction is forced to visit Astoria because of the need for 
ferrying, but otherwise the city is removed from mam travel routes 
As early as 1890, it had a population of more than 8,000, and in 1920 
It had grown to 14,000, only to decline 26 per cent during the following 


0 They Built the West, 
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decade. Much oi ihc decrease was clue to destruction of pait of the 
city by fire in 1922, but location far downstream born the head of 
Columbia River na\igation has limited its growth Though its settle- 
ment had priority over competitors, Astoiia has not kept pace with 
other ports better located to ser\e the Northwest. 

MISCELLANEOUS CENTERS 

The Recreation Centers. With its great dnersity of tourist attrac- 
tions, many of the permanent residents of the Northwest devote their 
activities to the accommodation of visitors, and, although this business 
is a secondary interest in most communities, some towns ha\e been 
founded primarily for such purposes. These recreation centers cluster 
around several focal points, the sea coast, the inland lakes, and sunny 
scenic mountain valleys. Scores of small villages along the Oregon and 
Washington coasts are permanent centers of population, but with 
greatly increased numbers of residents during the summer season. Sea- 
side, Oregon, is the largest of these resorts. This town has a good beach 
and is easily reached by rail and highway, but the accommodations pro- 
vided and the reputation which has been gained are as important as 
the natural features in attracting visitors. These coastal resorts are 
generally “stringtowns” in pattern, with a single mam street parallel to 
the shore. They are especially popular with natives of the Northwest 
who are unable to travel long distances to reach sunnier coasts during 
summer, and their cool moist air in summer is appreciated by inhabit- 
ants of the warmer interior regions 

The mountain resorts are usually better known to tourists who come 
from other parts of the United States Banff, m British Columbia, has 
been a iavorite stopping place for half a century, and the construction 
of hotels at Banff Hot Springs and Lake Louise near by is responsible 
for the continued popularity of this scenic region as a center of recrea- 
tion From it, highwa}s run in all directions, with connections to Jasper 
Park on the north and Waterton Park on the American boundary. 
Similar lesorts, though with a different character, are Sun Valley, near 
Ketchum, Idaho, and Paradise Valley on the slopes of Mount Rainier. 
Both ha\ e been popularized for summer and winter sports, the former 
by the Union Pacific Railroad, whereas the latter is accessible only by 
automolnle 

Tourist centers, to be of importance, must have excellent accommo- 
dations for visitors and be well advertised, their scenery must be 
superior or distinctne. If any one of these elements is lacking, the 
resort ma\ be unimportant; a case m point is Lake Chelan, which has 
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some of the finest scenery in the Northwest, yet is visited by compara- 
tnely lew people because its attractions are not widely known, and it 
IS relatuely inaccessible There arc nuinerous other resorts, chiefly 
\isited b) local lesidcnts, such as Soap Lake at the southern end of 
Grand Coulee, the Mount Hood area, Quinault and Lake Crescent on 
the Olympic Peninsula, Vashon Island in Puget Sound, and many in 
the Rocky Mountains. 

Militaiy Ceniens There are few military centers, with the exception 
of Fort Lewis, near Tacoma. The former fur-trading and military 
posts have either been abandoned or ha\e completely changed charac- 
ter after their inception. The only important naval center is Bremer- 
ton, whose large ship)ards and ships require so many laborers that 
many of them live in Seattle and commute to their work. 

Political Centers. Although political activities lend atmosphere to 
Olympia, Victoria, Salem, Boise, and Helena, they are by no means 
the solitary functions of those towns, and no northwestern state capital 
is the largest city in its state except in rural Idaho Capital cities were 
selected in early days in large part with reference to their accessibility 
to the then centers of population. No one of the state capitals is lo- 
cated near the geographical center of its go\'erned area, this is true also 
of the capitals of Alaska and British Columbia Olympia, at the south- 
ern end of Puget Sound, and Salem, forty miles from Portland, are 
both in the Puget-Willamette Lowland, at long distances from the 
intermountam portions of their respective states. Boise was selected as 
the capital during mining days in Idaho, but, with the ad\ ent of irri- 
gated agriculture in the southern part of the state, it is not far from 
the present population center, though distant from the northern pan- 
handle. Helena was also selected during days when mining was the 
principal industry of Montana and when the population center lay in 
the southwestern part of the territory Sitka, a small island city off the 
coast, was abandoned as the capital of Alaska in favor of Juneau, with 
its greater mining population Both towns, however, are in the Alaska 
panhandle, away from the geographical center of the territory, but 
nevertheless near the bulk of the population. 

The administrative capitals employ many office workers, and in addi- 
tion there is a temporary influx of residents when the legislature is in 
session. Therefore hotels, apartment houses, and rooming houses are 
in greater demand than in towns of corresponding size elsewhere. 
Somewhat the same situation prevails in the county seats. 

Education Centers. In all the northwestern states, some towns have 
advanced in growth because of their selection as sites of educational or 
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other state institutions. Among the cities 'where an educational insti- 
tution supplies the largest pa) roll tor the community are Corvallis and 
Monmouth, Oregon, Pullman and Cheney, Washington, and Moscow 
and Albion, Idaho. In Missoula and Dillon, Montana, Seattle, Ta- 
coma, Walla Walla, Bellingham, and Ellensburg, Washington, Lewis- 
ton, Idaho, and Eugene, Ashland, La Grande, and Salem, Oregon, are 
institutions which contribute materially to the size ot the cities and 
towns, yet do not dominate the community as in other smaller places 

The small city or town dominated by an institution oi higher learn- 
ing usually has two centers of interest — the college itself and a business 
district in the vicinity of the railroad station. Near the campus and the 
college buildings are many rooming and boarding houses, fraternity 
houses, and faculty homes, these may attract certain stores which de- 
pend on student trade Often there is a marked separation of the social 
life, and college and business communities in such towns The physical 
appearance of these centers is usually superior to that of ordinary 
trade centers of equal population. 

Reservation Centeis. The Northwest has one distinctive settlement 
type, small in size, which is not well known to natives or visitors. It is 
little more than a village, either on or adjacent to an Indian reserva- 
tion. A single store, combining several functions, including the post- 
office, comprises the business district. The surrounding settlement is 
distinctive only in its inhabitants, almost all of whom are government 
wards, having a relatively small annual income They occupy shabby 
wooden houses, and a general air of decay and listlessness is usually 
apparent around the settlement. There is no picturesque architecture, 
few colorful handcrafts except basketry, and no entertaining cere- 
monials to attract tourists, as is the case in the Southwest Washington 
communities of this type include the Indian towns of Taholah, Queets, 
Lapush, and Jamestown 

Institution Centen. State hospitals may have more inmates than an 
educational institution, but the satellite town is usually of small im- 
portance, since supplies are secured by contract and not by purchase 
from local stores Steilacoom and Medical Lake m Washington and 
Warm Springs, Montana, are examples of such development When 
institutions are located in larger centers like Walla Walla, Monroe, 
and Salem they exert only a small effect on the community 

Construction Toivns, Some few settlements are impermanent Re- 
cent reclamation projects such as those at Bonneville Dam and Coulee 
Dam require many employees who must be housed Boom towns de- 
velop during the height ol construction activities, then often disappear 
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as abruptly as thc) were established, but, unless the toivn is completely 
razed, there are some residents who may refuse to leave. At Grand 
Coulee, the contractors’ town. Mason City, and the engineers’ town. 
Coulee Dam, and se\eral other authorized and unauthorized mush- 
room settlements sprang up Together, they ha\e accommodated nearly 
filteen thousand persons, but, upon completion of the project. Mason 
City will be razed, and unless new industries develop the population 
will greatly decline. 

A noticeable exodus from these settlements began in 1940. At Bonne- 
ville, towns on both sides of the Columbia were smaller than those at 
Grand Coulee, but like Grand Coulee permanent communities of 
small size will remain to operate the power plants and serve tourists. 
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CHAPTER 27 


THE GEOGRAPHIC PATTERN OF POPULATION 
IN THE PACIFIC NORTHWEST 

By Carl H Mapes 

The population pattern of the Pacific Northwest presents a number 
of interesting features which challenge geographical interpretation. It 
is suggested, therefore, that with the aid of the population map (Fig. 
140) the reader make his own analysis of the general Regional pattern, 
before reading this chapter. Such a procedure offers an excellent op- 
portunity for a review and synthesis of the human adjustments to 
natural conditions that have been presented in earlier chapters. The 
purpose of this chapter is the Regional interpretation of the popula- 
tion map 

Like other cultural aspects of human geography in the Region, the 
distributional pattern of population is closely correlated with the majoi 
natural features In human settlement, as in other primary distribu- 
tions, the Cascade Mountains stand out as a dominant regional bound- 
ary zone Almost three-fifths of the people of the Northwest live in 
ihe marine section west of the Cascades, which includes less than 
one-fifth of the total area Here the rural pattern of valley clusters and 
strings represents an adjustment to surface and soil conditions in the 
humid lowlands, wdiereas the larger urban concentrations reflect the 
commercial importance of interconnections between major land and 
water transportation routes 

In the continental interior, east of the Cascades, the population 
pattern is one of dispersion rather than concentration. Here a little 
more than two-fifths of the Region’s population are widely scattered 
o\er four-filths of the total area. Three distinct rural patterns may be 
recognized (1) the separated clusters m the valleys tributary to the 
Columbia and Snake rivers, where a combination of water supply, 
sloping topograph), and pedocal soils makes irrigated farming pos- 
sible, (2) the e\en distribution throughout the plateau areas, where 
density \aries with sufficiency of rainfall for dry farming or ranching; 
and (3) the strings of settlement in the mountain valleys, which offer 
access to otherwise isolated soil, forest, and mineral resources. With 
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Fig. 140. Distribution of population, (Census of 1940.) 
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the exception of the two largest cities, the urban pattern p()rtra)s the 
normal association of trading centers with lural areas Spokane, how- 
c\er, serves as the common assembl) and distributing center for both 
the plateau and northern \ alley populations of the northern inter- 
mountain area called the “Inland Empire,” and Butte is highly spe- 
cialized, being known as one of the largest mining camps in the world 
The empty areas on the map arc fully as expressu e of the influence 
of natural conditions upon population as are the dots and circles 
which show human settlement. In the West, these \acant spaces repre- 
sent areas where rugged relief and cxccssi\e rainfall effcctucly limit 
economic activities. The Olympic Mountains, Coast Ranges, Klamath 
Mountains, and Cascades all stand out as having extremely sparse 
population. East of the Cascades, howe\er, aridity as well as mountain 
conditions helps to account for thinness of settlement. Thus, lack of 
lainfall is responsible for the scanty population in southeastern Ore- 
gon and neighboring Idaho, and m the Columbia Basin of Washing- 
ton, whereas relief is the controlling factor in the northern and eastern 
mountainous parts of the Inland Empire 

Subregional Patterns of Population 

Further analysis of the population map reveals some eight distinct 
patterns of human occupancy, each with its dominant complex of 
natural conditions affecting the possibilities of human settlement. 
These subregions, together with their 1940 populations and percen- 



Population Regions 

TABLE 36 

Approximate 

Population 

Per Cent of Total 
Population (1940) 

Per Cent 
Total Area 

I. 

Coastal Zone 

1 60 , 000 

4 5 

4 0 

2. 

Puget-Willamette Lowlands 

I ,868,000 

53 0 

13 0 

3 * 

Irrigated Cascade Valleys 

339,000 

9 5 

13 0 

4. 

Irrigated Snake River Plain 

380 , 000 

10 5 

13 0 

5 

Columbia Basin and Plateaus 

394,000 

1 1 0 

10 0 

6 

And Basins and Ranges 

1 7 , 000 

5 

II 5 

7 

Northern Rocky Mountain Valle\ 

s 153,000 

4 0 

II 5 

8. 

Central Mountain Belt 

253,000 

7 0 

24 0 


Regional total 

3,564,000 

100 0 

100 0 


tages of the Regional total, arc listed in Table 36 Reliance upon census 
divisions made it necessary to follow county lines in determining most 
of the subregional boundaries. The fact that groups of counties can 
be used lor such divisions of population patterns is in itself striking 
evidence of the close lelationhip between cultural and natural features 
in the Pacific Northwest 
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A brief appraisal ol the above table brings out some suggestive facts 
about the geographic foundations of population in the Northwest As 
alread) noted, almost 6o per cent of the total population is found in 
the two regions west of the Cascades where marine influences domi- 
nate Some 20 per cent is supported by irrigation in the valleys tribu- 
tary to the Columbia and Snake rivers. About 1 1 per cent is distributed 
rather sparsely o\'er the arid and semiarid jilateaus and plains lying 



between the Cascades and the Rockies. And another 1 1 per cent is 
scattered widely throughout the narrow valleys and trenches of the 
Rocky Mountains. Thus it is possible to reduce our eight subregions 
to four main types, one west and three east of the Cascades (Fig 141): 
(1) marine lowlands, (2) irrigated valleys, (3) plateau and basin areas, 
and (4) interior mountain valleys. With these divisions, a tabulation 
has been made of comparative population growth during the last fifty 
years Results are shown by the bar graph (Fig. 142) As can be seen, 
the proportions between western and eastern populations have re- 
mained fairly constant throughout the entire period, but within the 
eastern division there has been a relative increase in the irrigated 
valleys and a corresponding decline in the plateau and mountain 
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areas. The fact that these last two sections of the Northwest have had 
only a slight actual increase in population during the last thirty years 
may indicate that the) have reached the point of saturation under 
existing economic conditions The adjustment of population to re- 
sources appears to have reached the stage of maturit). 

The Coastal Zone 

When one considers the nature of the physical environment in the 
narrow strip of territory that lies between the Coast Ranges and the 
Pacific Ocean, it is not difficult to understand why this region is low m 
population. Exposed to the saturated westerlies and backed by hill 
and mountain barriers, it is a zone of excessive rainfall, with poor 
podzolic soils and limited areas of level land. Although there is a rela- 
tively long frost-free season, temperatures are low even in summer. 
Consequently, there is limited agricultural foundation for a rural 
population. The long, cool, rainy growing season is, however, ex- 
tremely favorable to forest growth, and the various species of northern 
coniferous trees reach their maximum in size and timber yield 

The dominant geographic control of population m the Coastal Zone 
is therefore climate, as it finds expression in low growing tempera- 
tures, leached soils, and dense forest growth, with rugged hill and 
mountain topography also of major significance. Within the region, 
population is largely concentrated in small seaport centers where 
harbor facilities make it possible to utilize cheap ocean transportation 
in the marketing of forest products. Because of ocean gateways to the 
inner lowlands by way of the Strait of Juan de Fuca and the Columbia 
River, however, the coastal harbors serve only as local export centers for 
their immediate timber hinterlands 

Population based upon forest exploitation is only semipermanent 
and tends to decline with the depletion of its original resource base, 
unless the land can be used for agriculture The fifty-year population 
cur\e for Grays Harbor County m Washington shows that the de- 
clining stage has already begun in the coastal section of the Northwest. 
Between 1930 and 1940, this typical lumbering county experienced the 
greatest absolute decrease in population of any county in the Pacific 
Northwest, with a loss of about 8,000 inhabitants or 13.5 per cent of 
its 1930 total of about 60,000 Since forest depletion has progressed 
farther in this area than in any other along the coast, the decline here 
may be regarded as a portent of what will follow m other sections as 
the original stand of timber is removed, unless new industries start 
and succeed. 
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The Puget-Wiilamette Lowlands 

It is the concentration of population in the 400-mile lowland lying 
between the Coast and Cascade ranges that is the most striking demo- 
graphic feature of the Pacific Northwest. The mam geographic rea- 
sons for this have already been established in the many special studies 
which ha\e been presented, but it may be well to summarize them 
briefly. In the hrst place, only in the Willamette Valley did the land- 
seeking pioneer farmer find a combination of rainfall, temperature, 
soil, and surface conditions favorable to subsistence agriculture In the 
Puget Sound area, and to less degree in Oregon because its forests were 
relatively inaccessible, the almost solid mantle of commercial timber 
which originally covered and surrounded the region provided a rich 
and easily exploited source of natural wealth which attracted and gave 
support to a large number of semiskilled workers in mill town and 
logging camp. Moreover, the fact that Puget Sound and the Columbia 
River extended an ocean highway into the very heart of the interior 
lowland led to the establishment and growth of seaport cities to serve 
as both regional and national shipping centers. And, finally, the devel- 
opment of great hydroelectric power resources is bringing an increasing 
number of new manufacturing industries to tidewater locations. 

Although essentially alike in their major natural advantages as 
centers of population, the northern and southern basins of this great 
trough differ in certain important respects, and these differences are 
clearly reflected in their respective population patterns The southward 
extension of Puget Sound brings the advantages of ocean transporta- 
tion to a considerable inland area In actual practice Puget Sound is 
one huge port, with its import trade handled largely by the shipping 
facilities of Seattle, but with its export business divided among the 
various ports along its shores Most of the large sawmills have their 
own docks where lumber can be loaded directly from mill yard to ship 
with a minimum of handling expense. Many of the vessels entering 
Puget Sound will call at several of the smaller sawmill ports m order 
to obtain a full cargo This service favored the growth of a number of 
medium-sized cities along the shores of this inland sea that serve as 
export centers for their timbered hinterlands while some also develop 
into trading centers for small agricultural areas In the Willamette 
Valley, on the other hand, both the import and the export trade are 
concentrated at Portland. A number of subsidiary export centers are 
found along the north-south stretch of the Columbia, between Van- 
couver and Longview Salem and the smaller cities of the northern 
Willamette Valley are primarily local trading centers dependent upon 
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Fig 142 Population growth by bclectcd legions. 
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surrounding agnculturai areas and upon small-scale lumber operations. 
Eugene, near the south border of the Valley, was long an important 
trading center before laige sawmills and veneer plants began opera- 
tions that have caused the population to increase in recent years 

Comparatively small areas oi land m the Puget Basin arc favorable 
lor agriculture as compared with the Whllamette Valley, the reasons 
for which are made clear by referring to the chapters on physical fea- 
tures and soils. The cultivated land consists of shoestring valleys, 
deltas, and flood plains oi the larger rivers and drained sites of glacial 
lakes. The interstream upland soil of glacial origin is excessively 
permeable and has been so thoroughly leached that it does not make 
good farmland In consequence, these well-drained uplands, with an 
elevation of 200 to 500 feet above sea level, form an irregular pattern 
of sparsely populated areas, partially or entirely surrounded by delta 
clusters and valley string in the alluvial bottom lands. Only where they 
border upon the harbors of Puget Sound, and can be utilized as city 
sites or suburban centers, are the uplands densely settled. 

Population in the Puget Sound area is almost entirely confined to 
the lands below an elevation of 500 feet Above this height the glacial 
uplands merge rapidly into the mountain slopes. The heavy rainfall 
and thin rocky soils of the mountains and foothills give them value 
chiefly as forest-growing lands. A sustained yield program must be 
immediately established if the mills that support a considerable part 
of the population are to receive a perpetual supply of timber and pulp 
wood. 

The rural pattern of the Willamette Valley reflects more favorable 
topographic and soil conditions for agriculture than are found in the 
Puget Sound area. Population is more evenly distributed throughout 
the lowland section and the lateral valley strings are much less promi- 
nent. Including Clark County, Washington, which is structurally and 
economically a part of the Willamette Valley, the twelve southern 
counties of the Puget-Willamette Lowland average close to 40 per cent 
of their area in farms whereas the fifteen northern counties average 
slightly less than 16 per cent More uniform valley topography and 
agricultural soils are chiefly responsible. 

Irrigated Cascade Valleys 

The arid eastern valleys of the Cascade Mountains present an alto- 
gether different natural setting for human activities from that of the 
western lowlands. Population is clustered in scattered localities where 
water supply, valley slopes and soils, and length of growing season are 
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combined in proportions which permit the development of various 
types of irrigation agriculture. Towns and cities are roughly propor- 
tional in size to the rural areas that they serve, except where lumbering 
operations that utilize the near-by pine forests add to the population 
base. 

Favorable natural conditions and diversification of its irrigated 
crops are largely responsible for the major concentration of population 
in the Yakima Valley, whose 100,000 people constitute about 30 per 
cent of the entire population of the irrigated Cascade Valleys. The next 
largest cluster is that of the well-developed Rogue River in south- 
western Oregon, which, although west of the main Cascade range, be- 
longs among the irrigated valleys owing to its location in the lee of 
the Klamath Mountains. 

The Kittitas Valley in Washington and the upper Deschutes and 
Klamath valleys of Oregon are so high that farmers must depend upon 
root and forage crops, with the result that the population density is 
less than in fruit-raising sections In Oregon, however, both Bend and 
Klamath Falls are important inland sawmill centers, and their size is 
only partly related to the surrounding farms. 

The Irrigated Snake River Plain 

With natural conditions in general about like those of the eastern 
Cascade valleys, the Snake River Plain of southern Idaho has also de- 
veloped a clustered pattern of population dependent upon irrigation 
adjustments. Three distinct centers stand out on the map: the upper 
valley above American Falls Reservoir, the central area around Twin 
Falls and Burley; and the lower tributary valleys of the Boise, Payette, 
Owyhee, and Malheur rivers. Water supply has been the limiting physi- 
cal factor in the development of these areas and costly storage projects 
have been necessary to provide sufficient water for summer needs. 
Since a considerable area suitable for irrigation is still available in the 
lower plain between Twin Falls and the Boise basin, additions to the 
population can be expected when the economic demand for new 
agricultural land will justify the expenditure. 

The Columbia Plateau and Arid Basins 

Although these two regions combined contain 2 1 per cent of the land 
area of the Northwest, they support only about 1 1 per cent of the popu- 
lation, practically all of which is concentrated in the crescent-shaped 
wheat belt of northern Oregon and eastern Washington. The rural 
dry-farming areas have shown a steadily declining population for the 
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last thirt} \cais, owing in laigc pan to the niecham/ation and consoli- 
dation oi iainis Census icsuhs ioi 1910 slum a gicatei pojiulation lor 
the plateau aiea tiieii, than in either 1920 or 1930 And although the 
census ol 1910 shows an iiu lease ol about 30,000 o\er that oi 1930, this 
IS accounted lor laigeh l)\ in ban giowth in the Spokane district and 
b) the teinpoiai) inciease in the Giand Coulee Dam construction 
center. 

The natural resouice base oi population in the plateau region is its 
fertile soils which, wheie lainlall is sidhcient, aie iatorable for the 
growang of wheat b\ diw -fanning practices Much of the area, how^- 
ever, receues onh enough precipitation for open-iange grazing, and 
therefore supports a sparse population. The fact that the Columbia 
and Snake ri\crs flow’ through the plateau m can)ons several hundred 
feet below the surface of the land has made it impracticable in the 
past to use their water stippl) for irrigation even vvdiere surface condi- 
tions were favorable Onl) the construction of a super powder and irri- 
gation project such as Grand Coulee can bring water to any consider- 
able area of the plateau surface. The completion of the irrigation 
program of this project wall, of course, bring marked changes in the 
population pattern of the Columbia Plateau during the next tw^enty 
years. Thus man, with his ev'erchangmg culture and technology, will 
once more demonstrate his ability to alter the cultural landscape of a 
region through the utilization of new combinations of natural con- 
ditions. 

The Northern Rocky Mountain Valleys 

This subregion of Pacific Northwest population includes practically 
all of the drainage basin of the Columbia River and its tributaries 
above the Okanogan The major valleys are the Colville and Pend 
Oreille in northeastern Washington, the Pend Oreille Lake and 
Kootenai valleys of the Idaho panhandle, and the Rocky Mountain 
Trench of the Bitterroot, Missoula, and Flathead valleys in north- 
western Montana Of the 153,000 people who live in this part of the 
Northwest, almost two-thirds are found m the Rocky Mountain Trench, 
wKere the greatest area of valley agricultural and grazing land is lo- 
cated The stringlike pattern of population is clearly determined by 
the trends of the valleys and trenches. Towns and cities are located 
either at the junction of two or more valleys, such as Missoula and 
Sandpoint, or near the middle of a valley chain of settlement, such as 
Colville and Kalispeil The forests of the mountain slopes also provide 
a major resource base for employment, and most of the cities of the 
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legion are lumber-manufacturing as well as trading centers Mining 
operations are scattered throughout the area, and many communities 
ha\e increased importance because of this. The maintenance and 
operation of railroads protide considerable employment, as three trans- 
continental lines make use of these northern \alle)s to cross the Rocky 
Mountains Improvements of the highways and the expansion ol tour- 
ism and recreation help greatly to support settlements along the main 
routes. 

Central Mountain Belt 

A comparison of the population with the physiographic map of the 
Pacific Northwest will show that this subregion includes almost all 
the high mountain masses and narrow tipper valleys of the Rocky 
Mountain Ranges in the east-central section of the Region Although 
the largest of the population regions into which we have divided the 
Northwest, with 24 per cent of the total area, it supports only 7 per 
cent of the population and has the unusually low average density of 
less than four persons to the square mile Here, as in other parts of 
the Northwest, however, density figures have little significance owing 
to the clustered character of population distribution. More than half 
the people of this wide mountain belt are concentrated in the eight 
counties of southwestern Montana, where mineral deposits form the 
basis of the major resource industries The Butte district shows a 
notable number of inhabitants for a high mountain location. Another 
mining concentration occurs around Wallace and Kellogg in northern 
Idaho Smaller mining operations are found also in the Salmon River 
region of Idaho and the Blue Mountains of Oregon. 

In addition to mining, the grazing of sheep and cattle on high sum- 
mer pasture lands and the production of forage crops in the narrow 
valleys are the chief means of support. Forests along the more accessible 
borders of the region yield considerable timber, but most of it is trans- 
ported to outside cities in the plateau and lower valley regions for 
conversion into lumber Baker and La Grande in valleys east of the 
Blue Mountains are local sawmill and supply centers. 
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Aberdeen, Wash , 206, 224, 290, 464, 478 
Agricultuie, animal speciaUy, 338-339 
cash-gram, 330-333, 388 
crop specialt), 333-334. 3 ^ 8-397 
dair>ing, 331, 336-338, 41L-421 
flowei seeds and bulbs, 397 
{luit glowing, 332, 334-335. 362-385 
general, 329, 330 
hay and loiage ciops, 389-390 
livestock, 332, 339-340. 398-410 
location oC ciop land, 345-347 
part-time, 342-343 
poultry, 340, 341, 422-426 
self-sufficing, 341, 342 
settlements, 482 
specialty ciops, 388-397 
tiLick, 332, 336, 385-387 
t)pes and systems, 327-343 
vegetable seeds, 396 
wheat, 330-333. 344-360 
All tiansport, 430, 437 
All planes, 450, 451, 503 
Alaska, 432, 473, 502, 504, 517 
fish, 207, 208, 209, 210-213, 215, 216, 
217, 221, 222, 223, 224 
fur farming, 339 
mmeials, 194, 202 
Albacoie (tuna), 222, 223 
Alder, see Hardwoods 
Alfalfa, 334, 390, 396 
Aluminum, 188-189, 245, 461, 492 
American Fur Company, 21 
Anaconda, Mont, 188, 192, 196, 197, 198, 
199, 489, 490, 492 
Anacortes, Wash , 226, 477 
Ammal-specialt) fanning, 338-339 
Antimonv, 202 
Apples, 332, 367-371 
Aisenic and bismuth, 202 
Ashland, Ore , 445, 518 
Astor, John Jacob, 19-20 


Astoiia, Ore, 19-21, 205, 209, 215, 223, 
324 , 226. 339, 386, 465, 478, 513, 515- 
516 

Automobile transpoit, 430, 435 

Bakei, Ore, 478, 493, 530 
liandon, Oie , 478, 482 
Banlt, 314, 516 

Basin and Range Piovince, 61, 77-79 
Bee keeping, 425 

Bellingham, Wash, 206, 381, 394, 465, 
478, 518 

Bend, Oie, 477, 478, 486, 528 
Bellies, 378-383 
Big Bend, 358-360 
Bighoin, 308 

Bitteiioot Valley, Mont, 82, 370, 383, 
391, 394, 416, 529 
Black bellies, 383 

Blue Mountains, 61, 71-73, 193, 313, 329, 
337, 3f^6, 530 

Boise, Idaho, 113, 154, 417, 485, 488, 517 
foil, 22 

Bonneville Dam, 213, 236, 245, 252, 436, 

5 ‘ 8 , 519 

Boundaiies, 27, 28, 31-33 
Biemeiton, W^ash , 450, 503, 513, 517 
Biitish Columbia, 97-103, 212, 339, 399 
cities, see Vancouver, Victoria, Tiail, 
etc. 

coal, 186 

Columbia System, 100, 102 

fish, 208, 212, 213, 221, 222, 223, 224 

flint, 368 

geology, 102-103 

gold, 194 

interioi plateau, 99 
lead and zinc, 199 
mining, 183-185, 203 
Pacific Coast lange, 88, 89 
ph}siogiaphic divisions, 98 
lecreation, 322 
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Bntish Columbia — {Continued) 
legions, 97-102 
tiade, 472 
Buftalo, 306-307 
Buhl, Idaho, 391, 486 
Builey, Idaho, 391, 486, j-88, 528 
Bums, Oie , 478, 487 
Butte, Mont, 89, 179, 192, 195, 197, ^89- 
491, 492, 522, 530 
Buttei, 337, 417, 419-420 

Caldwell, Idaho, 450, 485 
Camas Frame, 68, 70, 388 
Canada, see British Columbia 
Canadian Pacific Railway, 508 
Cane fiuit, 380-382 

Canneiies, fish, 207-212, 220, 221, 223-224, 
225 

flint and beiries, 379-380 
vegetables, 386-387 
Capital cities, 517 
Cascade Canal, 251, 253 
Cascade Mountains, 41, 53-57, 247, 522 
climatic effects, 118-119 
industiies, 57 
iiiigation, 235 
powei, 240 
\ alleys, 527-528 
\olcanic activit), 55 
Cash-gram farming, 330-333 
Cassia City of Rocks, 78-79 
Cattle, 398-421 
heel, 398, 402-403 
costs, 403 
dair), 411-421 
income, 401 

Cedai, 265, 266, 270, 271, 286, 288, 291 
Cclilo Canal, 251, 253 
Celilo Falls, 6 
Cement, 492 

Centialia, Wash , 478, 513 
Champoeg, Oie , 271 
Channeled Scablands, 61, 63-65, 340, 402 
Cheese, 337, 420 
Chehahs, Wash , 178, 513 
Chemicals, 457, 460-462 
Chene^, Wash ,345, 484, 51S 
Cheiiies, 373 

Chicago, Miluaiikec. St Paul and Pacific 
RR, 31 , 129, 131 


Chinook winds, 123, 217, 248 
Chiomium, 191, j[6i 
Cities and towns, agiicultuial settle- 
ments, 482 

fiuit-giowing centeis, ^.85 
ghost, 482, 484, 492, 498 
intenoi lumbei, 478 
iniiung, 489-493 
miscellaneous larras, 4S6-487 
mountain supply, 493 
non-speciahzed, 487-488 
l^alouse, 483 
population of, 499 
pou, 499-516 
smcltei, 499 
tianspoit, 498 
western lumbei, 478 
wheat centeis, 483-484 
Clams, 220, 222 
Clay, 189, 190 
Cle Elum, Wash, 186, 491 
Cl eai water Rivei, 19, 228 
Climate, 104-125 
and dallying, 411-412 
classifications, 105 
contiols, 43, 47-48, 105-106 
effect of mountains, no, 116, 118-119 
frost, 114-117 
growing season, 116-117 
piccipitation, 117-122 
lecreation related to, 312-313 
snowfall, 120-122 
sunshine, 122 
tempeiatuie, 106-117 
wind, 122-123, 312 
Clothing manufactuie, 446 
Clovei seed, 396 
Coal, 181, 185-186, 491, 508 
Coast Ranges, 41, 45-47, 522, 524 
of Canada, 98-99 
soils, 137 
Coasts, 49 

industiies of, 49, 50 
daiiMiig of, 415-416, 420 
forests, 279-281 
population, 524 
lecreation, 313, 516 
temperatuie, 114-115, 117 
Cod, 220, 224 
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Coeur d’Alene, Idaho, 478, 482 491 
Indians, 5, 29 
lake, 322 

mining region, 179, 198 
Coltax, Wash , 482, 483, ^84 
Columbia Basin, 59-79 
{iLut, 364 
geology, 59-60 

iiiigaiion, 230-235, 238, 436 
land loims, 59-60 
land use, 75-76 
population, 528-529 
powei, 458 
sheep, 404 
soils, 140-141 
wheat, 344-361 
Columbia Plateau, 59-79 
cattle 402 
population, 528-529 
sheep. 339 
soils, 136-137 
subdivisions, 61 

Columbia River, 60, 82, 83, 100, 101, 183, 

229, 345^ 512, 529 

dams, see Grand Coulee, Bonneville, 
Rock Island 
exploiation, 18, 19, 41 
fishing, 6, 205-210, 213-214, 221, 222- 
224, 226 

goige, 11, 57, 432, 512 
navigation, 251, 253, 436 
Cohille, Wash, 30, 92, 199 
loit, 22 
Indians, 5 
\ alley, 22, 398, 529 
Commencement Bay, 465, 505, 508 
Conseivation, big game, 305-308 
buds, 300-305 

contoui cultivation, 174, 333 
fish, 211-214, 217, 219, 225, 226-227, 
299-300 

forest flies, 292-293 
foiests, 275-278, 283, 291-297 
grasslands, 148-149, 153-158 
histoiy of, 159 

plant covei, 170, 171, 174-175 
pollution, 308 
siltation, 149-154 
soil. 159-177, 355-3.58 
snip faiming, 175 


Conservation — {Continued) 

SLiilace littei, 171 
upland game buds, 302 
watei, 235-254 
wateifowl, 300-302 
wildlife, 298-309, 316-318 
Cook, Captain, 16, 463 
Coos Bay, 45, 185, 220, 221, 288, 384, 464 
Coppci, 195-198 
Coivailis, Oic , 518 
Coulee Dam, see Giand Coulee 
Ciabs, 221, 222 
Ciaig Mountain, 68, 70 
Cianbeirics, 384 
Ciatei Lake, 55, 311, 320 
Ciateis ol the Moon, 73, 81, 95-96, 321 
Ciop-specialty fanning, 333-334. 397 

Cuto\ei land, 241, 242, 413, 416 

Dames and dair)mg, 331, 336-338, 411- 
421 

centeis, 487 
coastal, 337, 415'4 i< 5 
Columbia Basin, 76 
distiibution, 412 
F Washington, 416-417 
maiketmg, 420-421 
pioducts, 419-420 
Snake River Plain, 417-418 
\alue, 411 

W Montana, 418-419 
Willamette-Puget Lowland, 412-414 
Willamette Valley, 414-415 
De Smet, Father, 23 
Deer 305, 306 

Deschutes-Coluinbia Plateau, 61, 70-71, 
76, 528 

Deschutes Rivei, 70 
Diatomaceous eaiih, 203-204 
Dillon, Mont, 187, 518 
Douglas fn, 265, 266, 269, 270, 271, 281- 
285, 288 

Ducks, 300-302, 425 

Di) Falls State Paik, 62, 319 

Education centeis, 517-518 
Fggs, 422 
FJk, 306 

Ellensbuig, Wash , ^87, 495, 518 
Elliott Bay, 469, 499-504 
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Elma, Wash ,481, 482 
Fnumdaw, Wash , 478, 493 
El os ion, contiol, 164-165, 170-176 
gully, 167, 169 
histoiy, 161-164 
lesults, 148-149, 167-170 
sheet, 166 
sLieam, 167 
types, 166-167 
wind, 166 

Eugene, Ore , 248, 339, 445, 478, 479, 518, 

527 

Everett, Wash, 221, 465, 477, 478, 480, 
481 

Explorations, 14-19, 24 

Farming, see Agriculture 
Filberts, 374 

Fir line, balsam, grand, noble, silver, 
etc, 265, 266, 268, 270, 271, 284, 448 
Fisheries, 205-227 

Alaska, 207, 208, 209, 210-213, 215, 216, 
217, 221 , 222, 223, 224 
alhacore (tuna), 222, 223 
Astoria, 205, 209, 215, 223, 224, 226, 

515 

Beiing Sea, 206, 215, 224, 225 
Biistol Bay, 207, 210, 211, 212, 224 
British Columbia, 208, 212, 213, 221, 
222, 223, 224 

Canneries, 207-212, 220, 221, 223-22^ 
225 

catch, size and value, 222 
clams, 220, 222 
cod, 222, 224 

Columbia River, 205-210, 213-214, 221, 
223-224, 226 

conser\ation, 211-214, 217, 219, 225, 
226-227, 299-300 
crabs, 221, 222 
earh trade, 469 
floundei, 222, 224 
Fiasei Ri\er, 205, 213 
halibut, 214-219, 222 
heirmg, 222, 223 
Indian, 5, 6, 7 

International Fisheries Commission, 
217 

Ketchikan, 205, 210, 21 p 215 
ossteis, 219-220, 222 


Fisheries — (Continued) 
pilchaid, 222, 223 
Ihinte Rupeit, 206, 215, 216 
Puget Sound, 205, 208, 210, 213, 219, 

220, 221, 223 

reduction plants, 223, 225-226 
sablefish, 222, 224 
salmon, 206-214, 222 
seals, 225 

Seattle, 206, 207, 208, 209, 215, 216, 217, 

221, 22 p 226 
shellfish, 219-220 
shiimp, 221-223 
smelt, 222, 224 

Sockeye Salmon Tieaty, 213 
Vancouver, 206, 209, 215 
whales, 222, 224-225 
Flathead Valley, 91, 373, 529 
Fla\, 395, 447 
Flood contiol, 247-250 
Flounder, 222, 224 
Foieign trade, 463-473 
commodities, 469 
countiies, 471-473 
customs districts, 471-472 
fur trade, 16-17, 19-22 
Hawaiian, early, 17 
history, 463 
lumber, 469-473 
Oregon, 471 

ports and terminals, timber, 464 
Washington, 468, 471, 472 
Foiests, 255-297 

cedar, 265, 266, 270, 271, 286, 288, 291 

character, 260-261 

climatic lelationships, 262-263 

consei\ation, 291-297 

cutting, 294-295 

depletion, 275-277 

Douglas fir, 265, 266, 269, 270, 271, 
281-285, 288 
extent, 257 

fir (balsam, etc), 265, 266, 268, 270, 
271, 284, 448 
files, 292-293 
futuie, 291 
grazing, 405 
giowth, 277-278 

hardwoods, 265, 271, 284, 288, 451 
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Forests — (Continued) 

hemlock, 266, 270, 271, 448, 460 
mteimoLiutain, 27 1> 274, 288-291 
junipei, 270 

laich, 268, 269, 271, 284 
manufactiue ol loiest piociucts, 278, 
279, 284, 285, 460 
national, 405, 407 
owneiship ol, 270-274, 295-296 
papei and pulp, 448-449, 460 
peelei logs, 281, 290 
pine, see Lodgepole, Poncleiosa, White, 
etc 

pioblems, 296 
productivity, 274-275, 284 
piotection, 292-294 
lecreational use, 315-318 
legions, 256, 258 
Rock) Mountain, 288-291 
spiuce, 265, 270, 284, 286, 448 
stand law timber, 271 
sustained yield, 291-297 
tamarack, see Laich 
taxation, 295 
timbei poi ts, 464 
tiade, 258, 469, 473 
f^pes, 263-270 
use, 270-274, 289-291, 295 
\alue, 257-260 
visitois, 315 

West Coast, 271, 274, 279-288 
Foils, Boise, 22 
Clatsop, 19 
Colville, 22 
Hall, 22 

Nisqually, 22, 32 
Okanogan, 22, 32 
\'ancouver, 21-22, 27, 398 
Walla Walla, 22, 32 

Fiasei Rivei, 5, 18, 30, 97, 99, 111, 183, 
205, 213, 383, 508 
Fieight, 432, 433 
Frosts, see Tempeiatuie 
Fruits, 332, 334 - 335 ’ 362-385 
apples, 367-371 
apiicots, 373 
Biitish Columbia, 368 
centers, 485 
cherries, 373 

histoiical development, 362-363 


Flints — (Continued) 

Hood Rivei, 168, 363, 367, 370, 372, 
382, 485 
location, 365 
maiketing, 375-376 
01 chard distiicts, 364-367 
peaches, 373 
peais, 372-373 
piocessing, 379-380, 386-387 
piunes, 371-372 
seasonal activities, 332, 374 
size ol orchaids, 374 
small (nuts, 378-385 
III! faimmg, 339, 426 
T in iiade, 16, 19, 22 
Iinnituie manul'actuie, 288, 451-452, 507 

Geneial fanning, 329, 330 
Geology, 41-57 
Ginkgo Petiified Foiest, 319 
Glaciation, 50, 51, 56, 62, 64, 65 
Biitish Columbia, 103 
Rocky Mountain, 87, 90 
Glacier National Paik, 82 85, 86, 90, 93- 
94, 312, 317, 320, 322 
Goats, 409 

Gold, 30, 183, 193-194 
Gooding, Idaho, 391, 486 
Gland Coulee, 62, 519 
Dam, 213, 214, 238, 239, 240, 245, 254, 
518, 529 
Project, 76 

Grand Tetons, 88, 94, 95, 310, 320 
Giande Ronde, 68, 69 
Giants Pass, Ore , 47, 419, 493 
Giapes, 383 
Grasslands, 146-158 
changes ol, 152-153 
conseivalion, 153-158 
ecology, 149-152 
extent, 146 

histoiy, Noithwest, 146-149 
impoi lance ol, 146 
tvpes of glasses, 147, 150, 151 
Giay, Captain, iC, 251 
Gia)s Haiboi, Wash, 45, 220, 224, 313, 
384. 436, 464, 480, 481, 524 
Glazing and pastiue lands (see also Giass- 
lands, DaiiMiig, and Livestock), 176, 
398, 399, 400 
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Gieat Falls, Mont , 197, 198, 317, jgo, 492 
Gieat Northern R R , 34. 429, 434, 463 
Gieat Sandy Deseit, 74-75 
Giouse, 302-304 
G>psum, 202 

Halibut, 214-219, 222 
Harbois, 45, 464, 465 
Astoria, 515 
Poitland, 512, 514 
Seattle, 499, 501, 503-504 
Tacoma, 505-507 
Vancouvei, 508, 509, 510 
Victoria, 510-511 

Hardwoods, 265, 271, 284, 288, 451 
Harney Basin, 61, 74, 76, 77 
Hart Mountain Antelope Preserve, 79 
Hay and torage crops, 389-390 
Helena, Mont , 18, 317, 492, 517 
Hemlock, 266, 270, 271, 285, 448, 460 
Herring, 222, 223 
Highway transportation, 435-436 
Hogs, see Swine 

Holden, Wash , 57, 193, 477, 491, 492 
Hood Canal, 223, 384 
Hood Ri\er, Ore, 370, 372, 382, 485 
valley, 168, 363, 367 
Hops, 334, 394, 395 
Hoquiam, Wash., 464, 478 
Horse Heaven, 67, 330 
Horses and mules, 408-409 
Huckleberries, 384 

Hudson’s Bay Co, 18, 21, 25, 242, 251, 
362, 511 

Idaho, 31-33 
copper, 196-197 
dairying, 417-418 
lead and zinc, 198 
genetal fanning, 329-330 
gold, 194 

glazing, 399, 400, 401, 402, 404 

honey, 426 

inigated land, 234 

potatoes, 391-392 

sheep, 407 

silvei, 195 

sugai beets, 391 

Idaho Falls, Idaho, 391, 483, 186, ^87, 488 


Indians, 3-13 
camps, 5 
ceiemonials, 11 
cultuie, 3, 8 
dwellings, 4-6 
economic life, 7, 8, 395 
houses, 5, 6 
hunting, 7 
language gioups, 10 
location of tribes, 12-13 
political life, 8 
potlatch, 11, 12 
leligious life, 11 
secret societies, 12 
social life, 8, 12 
towns, 518 
tubal names, 12-13 
tribes, 9 

wais, 29, 30, 398 
Industries, see Manufacturing 
Inland Empire, see Columbia Basin 
Inland waterways, 436 
International Fisheries Commission, 217 
Iron and steel, 190-191 
Iingation, 175, 229, 232, 236, 237 
acreage and ciops, 235-237 
history, 230-235 

Columbia Basin, 76, 230-235, 238, 436 
dairy lands, 416-417 

John Day River, 71 
Juneau, Alaska, 215, 517 
Juniper, 270 

Kahspel, Mont, 312, 317, 486, 493 
Indians, 5, 13 

Kellogg, Idaho, 198, 492, 529, 530 
Kelso, Wash , 477, 478 
Ketchikan, Alaska, 205, 210, 214, 215 
Kimberley, B C , 491 
Kittitas Valley, 67, 76, 404-407, 417, 528 
Klamath Falls, Oie , 391, 478, 479, 480, 
486, 528 

Klamath Lake, 77, 301 
Klamath Mountains, 41, 47-48, 404, 522, 
528 

Kootenay Valley, 101, 186, 368, 529 

La Grande, Ore, 478, 493, 518, 530 

Laboi supply, 440-443. 455 
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Lakes, Chelan, 56-57, 193, 491, 516 
Union, 469, 499, 503 
Washington, 50, 499, 503 
Laich, 268, 269, 271, 284 
Lead and zinc, 198-201 
Lettuce, 336, 385 

Lewis and Claik expedition, 18, 19, 228, 
25 ^ 299 

Lewiston, Idaho, 252, 253 1 -159’ 4/8. 

483, 488, 493, 494, 518 
Limestone, 187, 188 

Livestock, see Cattle, Sheep, Swine, 
Horses and Mules, Goats 
Livestock farming, 332, 339-340. 398-410 
giasslands, 155-158 
Lodgepole pine, 268, 269, 271 
Loganbeiiies, 383 
Logging, 294 
interior, 288-289 
west coast, 279-280 

Longview, Wash , 189, 477, 478, 479, 480, 

525 

Lumber towns, 478-482 
Lumbeiing, see Forest areas 

Mackenzie, Alexander, 14, 17, 18 
McLoughlin, Di John, 22, 242 
Magnesium, 188, 461 
Malheur Lake, 74 
Manganese, 191-192 
Manufacturing, 439-453’ 497 
airplane, 450, 503 
capital, 441 

chemicals, 457, 460-462, 468 
clothing, 446 
flax, 447 

floui, 345, 468, 503, 507 
forest pioducts, 460, 469 
furnitnie, 451-452 
mdustiial potentialities, 454-462 
labor, 440, 455, 458, 462 
markets, 442-444. 455’ 459 
meat packing, 187, 408, 409 
miscellaneous, 452-453 
paper and pulp, 448-449, 469 
power and fuel, 441, 455, 458 
printing and publishing, 449 
raw materials, 439-440, 454, 457, 461 
shipbuilding, 450, 503, 508 


Manufacturing — (Con tinned) 
transportation, 455, 458 
woolens, 444-446 
Maple, see Hardwoods 
Markets, 442-444’ 455’ 459 
paper, [19 
wheat, 344-345 

Maishfiekl, Ore, 50, 339, 464, 478 
Medford, Ore , 47, 376, 419, 486 
Mercury, 201 

Migratory Bud Treaty, 300 
Milk, see Dallying 
Milton-Freewater, Ore , 386, 485 
Mining and minerals, 178-204, 461 
aluminum, 188-189, 245,461 
British Columbia, 183-185 
chiornium, 191, 461 
cities, 489-493 
clay deposits, 190 
coal, 181, 185-186, 491, 508 
copper, 195-198 
distribution, 183 
ferroalloys, 191-193, 461 
gems, 204 
gold, 193-194 
history, 30, 31 
non and steel, 190-191 
lead and zinc, 198, 201 
limestone, 187, 188 
magnesium, 188, 461 
manganese, 191-192 
meicuiy, 201 
molybdenum, 192-193 
natuial gas, 186-187 
origins, 179-183 
petroleum, 186-187 
phosphates, 187 

placer mining, 30-31, 178, 179-180, 193- 

194 

silvei, 195 
titanium, 193 
towns, 489-493 
tungsten, 192 
value, 178-179 
Missions, Catholic, 23 
iriigation, 231 
location of, 24 
Protestant, 23 

Missoula, Mont, 312, 317, 485, 188, 493, 
5»8, 529 
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Modoc Wai, 29 
Molybdenum, 192-193 
Monashee Mountains, 100, 185 
Monmouth, Oie , 51B 
Montana, 186 
copper, 197 

dairying, 413, 418-^9, 420 

gold. 194 

iirigation, 234 

lead and zinc, 199 

livestock, 398-404, 407, 408 

phosphates, 188 

silver, 195 

Moose, 307 I 

Moscow, Idaho, 482, 484, 518 
Moses Coulee, 62 
Moses Lake, 66 

Mount Baker, 54, 185, 311, 316 
Mount Hood, 54, 316 
Mount Rainier, 53, 54, 320 
Mount Robson, fiontispiece, 101 
Mount Vernon, Wash , 386, 397, 487 
Mountain goat, 308 

Mountains, climatic effects, 110, 116, 118- 

119 

lesoits, 310, 516 
soils, 142, 143 
supply centers, 493 
tianshumance, 404-406 
Mud Mountain Dam, 250 
Mustard, 389 

Nampa, Idaho, 485 
Nanaimo, B C , 491 
National foies ts, 315, 318 
National monuments, 318, 321 
National parks, 318, 320 
Natural gas, 186-187 
Navigation, 251-254 
Nelson, B C , 493 
New Westminstei, B C , 508 
Nez Peice, 4, 6, 13, 29-30 
Nippon Yusan Kaisva, 463 
Nootka, 15, 16 

Noith West Compain, 18, 20, 21, 251 
Noithein Pacific RR, 34, 230, 399, 429, 
434> 505 

Ocean tianspoitation, 429, 504 
Ochoco Mountains, 71, 201 


Okanogan, foit, 22, 32 

flint, 36S, 371, 372, 373, 375, 376 

highlands, 91, 338 

ii\ei, 227 

town, 478, 529 

\alle\, 62, 398 

Ohmpia, Wash , 221, 381, 478, 517 
01 )mpic Mountains, 41, 14-45, 119, 121, 
311, 522 

National Paik, 320 
Omak, Wash , 478 
Onions, 385 

Oiegon, sec also Willamette Valley, Port- 
land, etc 

daii)ing, 41 1-412, 413, 414-416, 419, 420 
fish, 222 
flax, 395 

foreign tiade, 471 
giasslands, 146, 152 
glazing, 400 
hops, 394-395 
irrigated land, 233 
manufactuiing, 444-453 
Oregon City, Ore, 242. 445, 478, 513 
Oiegon Tiail, 24, 26, 429 
Owyhee Plateaus, 61, 75, 76, 78 
Oysteis, 219-220, 222 

Palouse Hills, 61, 63, 76, 358 
agiiculture, 333, 388 
giassland, 149, 150, 155, 156, 158 
soils, 134-136, 330 
towns, 483 

uhedt, 330, 333, 353-358 
Paper and pulp, 242, 284, 285, 286, 448- 
449, 460 

Part-time f aiming, 342-343 
Pasco, Wash , 65, 253, 494, 495 
Pa)ette, Idaho, 61, 73, 313, 485 
Peais, 372-373, 486 
Peas, 385-386 
Peelei logs, 281, 290 

Pend cVOreille, Idaho, Indians, 5, 13 
\ alley, 529 

Pendleton, Ore , 345, 445, 478, 484, 487 
Peppeimmt oil, 389 
Peti oleum, 186-187 
Pheasants, 305 
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Phosphates, 187 
Pilchard, 222, 223 

Pine, see Lodgepole, Ponderosa, White, 
etc 

Platinum, 202 

Pocatello, Idaho, 391, 486, 494, 495 
Ponderosa pine, 268, 270, 271, 284, 289- 
290 

Population, 520-530 
Cascade \alle)s, 527-528 
central mountain belt, 530 
cities, 499 
coastal 7 one, 524 

Columbia Plateau and basins, 528-529 
distribution map, 521 
giowth, 526 

Northern Rocky Mountains, 529 
Puget- Willamette, 525-527 
regions, 522-523 
Snake Rivei Plain, 528 
Port Angeles, Wash , 464, 478, 480 
PoiLland, Oie, 209, 251, 415, 432, 478, 
493, 494, 499, 501, 508, 512-515, 525 
foreign trade, 463, 464, 465, 467, 470 
industries, 442, 445, 446, 450, 452 
Ports and teiminals, 437 - 43 ^ 
cities, 499-51^ 

general cargo, 465-^67, 469 
river, 493-494 
timber, 464-465 
Potatoes, 334, 391-392 
Poultry, 340, 341, 422-426 
co-operative associations, 424 
eggs, 422 
turkeys, 425 
Piecipitation, 117-122 
mean annual, 117-120 
Piince Rupert, B C , 206, 215, 216 
Printing and publishing, 449 
Piunes, 371-372 

Puget Lowland 01 Trough, sec Willa- 
mette-Puget Lowland 
Pullman, Wash , 484, 518 
Pulp, see Paper 

Puyallup, Wash , 336, 381, 486, 505 
Quail, 304 

Queen Charlotte Islands, 99 
Quincy Basin, 65 


Railroads, 496, 501 
construction, 34-35, 429 
lumber, 289 
surveys, 34 
towns, 494-495 
tiaffic problems, 432-434 
transportation, 429, 430, 431, 434-435^ 
43 « 

Ramtall, see Piecipitation 
Range, 146-158 
cattle, 399-401 
management, 146-158, 403 
summer, 405 
Raspbeiries, 380, 383 
Recreation aieas, 310-323 
Canadian, 322 
climatic factor, 312-313 
forests. 315-318 
mountains, 310-311 
parks, 318-322 
water, 313-314 
waldlile, 314-315 
Resorts, see Recreation 
Ritzville, Wash , 345, 482, 484 
Riveis, 228, 230 
Rock Island Dam, 213, 498 
Rocky Mountains, 80-103 
Canadian, loi 
glaciation, 87 
northern, 82-87 
population, 529-530 
Tiencl>, 82, 418, 529 

Rogue River, 47, 106, 366, 367, 372, 385, 
419, 445, 528 

Sablefish, 222, 224 

Saint Helens, Ore, 251, 478 

Salem, Ore, 381, 444, 447, 517, 518, 525 

Salmon, 206-214, 222 

Salmon River, 86-89, 206, 530 

Sand and gravel, 203 

Sawmills, 279-288 

Seals, 225 

Seaside, Ore , 516 

Seattle, 206, 246, 432, 478, 499 - 505 > 

508, 513, 518 

foreign trade, 465. 466, 470 
histoiy, 500 

mdustiies, 446, 450, 451, 503 
Seed crops, 395-396 
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SeU-sufficient f aiming, 341, 342 
Sclkiik Mountains, 100, 185, 311 
Settlement, 19-27 
Settleis, 25-27 

Seven De\ils Mountains, 61, 71, 72-73 
Sheep, 404-408 
herding, 405-407 
\alue, 407-408 
Shingles, 284, 286 
Shipbuilding, 450 
Shrimp, 221-223 
Silvei, 195 

Sitka spruce, 265, 270, 284, 286, 448 
Skagit Rivei, 245, 246 
Smelt, 222, 224 

Smelteis, 196, 197, 462, 492, 506, 507 
Snake Rivei, 19, 20, 60, 87, 214, 229, 251 
alfalfa, 334, 391 
beets, 394 

Canyon, 72, 196, 313, 354 
fiuit, 364, 373 
giasslands, 153 

Plain, 61, 73-74, 76, 115 ’ 327 ’ 33 ^’ 394 ’ 
417-418, 422, 528 
potatoes, 391 
towns, 485-486 
Snowfall, 120-122 
Soils, 129-145 

classification, 144-145 
conservation, 159-1 77’ 355-358 
loss £10111 gullying, 169 
piofiles, 131-132 
1 elation to plants, 133 
tevtuies, 131 

types m Willamette Valley, 52 
Southern Pacific R R , 434 
Soybeans, 389 

Spokane, 432. 477. 478, 481. 482. 495 - 498 . 

199 . 522, .529 
dairying, 417 
House, 20 
Indians, 29 
liver, 60, 496 
vallev, 76, 368, 389, 496 
Spokane, Poitlaiid and Seattle R R , 434 
Spring wheat, 351-353 
Spiuce, 265, 270, 28 p 286, jjS 
State paiks, 318-319, 322 
Sti awbei 1 ics, 382-383 
Siigai beets, 393'39 h ^>7 


Sun Valle), Idaho, 313, 516 
Swine, 338, 408 

Tacoma, 465, 478, 492, 499, 505-508, 518 
industries, 197, 226, 381, p|.2, 450, 452 
Tamaiack, see Laich 
Ta)loi Grazing Act, 340, 403-^.04 
Tempeiatuie, 106-117 
hosts, 1 14-1 17 
highest lecoided, 112-113 
January, 108 
Jul) mean, 111-112 
lowest lecoided, 109-111 
mean annual, 106-107 
mean annual range, 113-114 
sea-level, 107-108 

The Dalles, Oie , 228, 229, 251, 252, 253, 

345. 373. 478. 483. 485. 493. 494 

Thompson, David, 18, 251 
Tillamook, Ore, 45, 49, 337, 416, 487 
Tin, 202 
Titanium, 193 

Tiail, B C, 188, 193, 199-201, 492 
Transhumance, 404-406 
Tiansportation, 429-438, 455 
an, 430, 437 
automobile, ^30, 435 
facilities, 430 
height, 432-434 
highways, 435-436 

inland w^ateiways, 228, 229, 251-254, 

436 

ocean, 429 
pattern, 430-432 
pipe hue, 437 
port and terminal, 437-438 
pioblems, 432-434 
tail. 429, 434 - 435 . 43® 
settlements, 498 
Ti Cliches, 82, 418, 529 
Tii-State slopes, 61, 68-70, 76 
Trout, 222, 299 

Truck taiming, 332, 336, 385-387 
Tshimakain, Wash , 23 
Tuna, sec Albacore 
Tungsten, 192 
Till keys, 125 

Twin Falls, Idaho, 73, 386, 391, 483, 486, 

4H8, 528 



INDEX 


541 


Umatilla, Ore, 4, 13, 29, 66, 67, 76, 252, 
253 ’ 37I’ 494 

Umpqua River and Valley, 47, 366, 367, 
372, 385, 419 

Union Pacific R R , 31, 429, 431 
Vancouvei, B C, 290, 478, 499, 508-510, 

511 

Vancouver, Wash , 189, 190, 251, 253, 462, 

478. 492. 5 ' 3 ' 525 

loit, 21, 27, 242, 362, 398 
Vancouver, Capt George, 5 
VancoLuei Island, 45, 99, 186, 206, 383 
Vegetables, 385-386 
\"eimiculite, 204 
Victoiia, B €,478,510-512,517 
Volcanic actuit\, Cascades, 55 
Columbia Basin and Plateaus, 60 
Rocky Mountains, 84, 87 
Southern Idaho, 88, 95-96 

Wage-eaineis, 443 
Waiilatpu, 23, 28 

Walla Walla, Wash , 29, 386, 482, 185, 518 
canneiies, 386-387 
cattle, 398 
foit, 22, 32 
iiuit, 371, 37a. 383 
soils, 135 
valley, 66 

vegetables, 336, 386 
Wallace, Idaho, 491, 530 
Wallowa Mountains, 61, 71, 72, 73 
Wallula, Wash , 22, 65, 67, 253, 398, 493, 
494 

Walnuts, 374 
Washington, 31, 33, 186 
dan \ mg, 411-421 
fish, 222 

foreign trade, 468, 471, 472 
glazing, 400 
iriigated land, 232 
poultiy, 422-424 

see aho Puget Sound, Seattle, Yakima, 
etc 

Watei powei, 240-217, 441, 458 
capacity of plants, 243-214 
development, 245 


Watei Powei — (Continued) 
municipal, 245-247 
pioduction, 244 
Watei suppl), 228-254 
Watei fowl, 300-302 
Watei Mile Plateau, 61, 62 
Weisei, Idaho, 201, 394, ,185 
Wenatchee, Wash, 213. 315, 183, ^85 
fruit, 367, 368, 372, 373, 376, 482 
valle), 76, 214, 335 
Whales, 222, 224-225 
Whatcom County, Wash, 414, 422 
Wheat, 330-333, 3-14-360 
acieage, 349 
Big Bend, 358-360 
fallow, 350 

laimmg s\ stems, 353-357 
maikets, 442 
moxement, 344-345 
Palouse, 353-358 
producing areas, 347-349 
pioduction. 353 
size of faims, 350 

spiing, 351-353 

towms, 483-485 
winter, 351-353 

Wheat fanning, 330-333, 314, 360 
White pine, 269, 271, 284, 290, 440 
Whitman, Di Maicus. 23, 28 
Wildlife, 298-309, 314-315 
big game, 305-308 
game fish, 298-300 
upland buds, 302-305 
waterfowl, 300-302 

Willamette- Puget Lowland, 41, 50-53, 
117, 341-342, 343 ’ 422, 513 
bulb Cl ops, 397 
dair)ing, 412-414 
glaciation, 50 
population, 525 
poultry, 340-34I’ 422-425 
small fruits and \egctables, 378-387 
soils, 137-110 

Willamette Valley, 21, 42, 48, 51-53- 168, 
229, 242, 388, 389, 422, 42|, 5^2, 513 
clo\ei, 390 
dair>ing, 414-I15 
fla\, 395, 447 
flood contiol, 248-250, 367 
fruit, 373, 374, 381, 382 
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Willamette Valley — {Continued) 
general farming, 329 
hops, 394-395 
maniifactuiing, 442, 447 
population, 525-527 
seed, 396 
soil types, 52 
vegetables, 385 

Willapa Bay and haibor, 45, 49, 205, 219- 
220, 313, 384, 436 
Willapa Hills, 42, 46, 47 
Winter sports, 311-313 
Winter wheat, 351-353 
Wool, 407-408, 452 

manufactures, 242, 444-446 


Vakima, Wash., 422, 482, 485, 486, 495, 
528 

alfalfa, 334, 390 
dan \ mg, 417 

fiuit, 368, 371, 372, 373, 375, 376, 383, 

3«i 

hops. 394-395 

Indians, 4, 13, 29 
Maigmal Folds, 61, 67-68 
potatoes, 391 
turkeys, 425 

valley, 67, 76, 335, 369, 386, 391, 394, 
404 

vegetables, 385 

Yellowstone Park, 88, 89, 92-93, 320 




